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(54) Information signal processing apparatus 

(57) An information signal processing apparatus 
according to the present invention is arranged to 
receive, as an input an information signal to temporarily 
store therein the input information signal and to tempo- 
rarily store therein (24) management information pre- 
pared during a recording of the information signal in the 
recording medium (100). thereby recording the tempo- 
rarily stored information signal and management infor- 
mation in the recording medium (100). Accordingly, it Is 
possible to record an information signal having a large 
amount of Information in the recording medium (100) 
without lowering a recording speed and it is also possi- 
ble to easily reduce the size, weight and cost of the 
apparatus. 
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Description 

Background of the Invention: 
Field of the Invention: 

[0001 ] The present invention relates to an Information 
signal processing apparatus for processing an Informa- 
tion signal and, more particularly, to an information sig- 
nal processing apparatus for recording an information 
signal In a recording medium. 

Description of the Related Art: 

[0002] An electronic still video system has heretofore 
been known as one example of an information signal 
processing apparatus for processing an information sig- 
nal. The electronic still video system is arranged to 
record information signals, such as image signals or 
sound signals, on a plu-alrty of concentric recording 
tracks which are formed on a magnetic disk, and to 
select an arbitrary recording track from among the 
recording tracks formed on the magnetic disk and repro- 
duce tiie information signal, such as the image signal or 
the sound signal, recorded on the selected recording 
track 

[0003] Such an electronic still video system is 
arranged to record the image signals or the sound sig- 
nals on the recording tracks formed on the magnetic 
disk, in the state of analog signals. However, a new sys- 
tem has recently been proposed which is arranged to 
store digitized image signals or sound signals in a mem- 
ory card including a plurality of RAMs (random access 
memories) made from semiconductor memory ele- 
ments such as D-RAMs, S-RAMs or EEP-ROMs. 
[0004] However, tiie storage capadty of the memory 
card Is limited because of the limited storage capacity 
per chip of the memory device or the limits of the 
number of chips of a memory element which can be 
mounted on a single memory card. Further, since the 
memory element is more expensive than other record- 
ing media. It Is presentfy economically dlffknilt to utilize 
the memory card as a recording medium of large stor- 
age capacity. 

[0005] In contrast a hard disk unit is known as a 
recording medium having a larger storage capacity than 
the memory card, and there has recentiy been provided 
a hard disk unit which is removably attachable to an 
apparatus body similarly to the memory card. If such a 
hard disk unit is used with an electronic still video cam- 
era as a recording medium, it is possible to construct 
comparatively inexpensively a system having a large 
storage capacity. 

[0006] VSarious kinds of hard disk units are provided for 
various specifications such as recording capacity, 
weight power consumption and recording speed. If the 
system is constructed so tiiat plural kinds of hard disk 
units can be attached, it is possible to meet a variety of 



demands of users. 

[0007] The aforesaid system is constructed to record 
a digitized image signal (i.e., image data) or a digitized 
sound signal (i.e., sound data) in a recording medium 

s such as the memory card or the hard disk unit in the fol- 
lowing manner. The recording area of the recording 
medium is divided into an information data recording 
area and a management data recording area, and the 
image data or the sound data is divided into units each 

10 corresponding to what is called "cluster", and each of 
tfie units is recorded in one cluster in the information 
data recording area. Information data Indicative of tfie 
state of use of each cluster Is recorded In tiie manage- 
ment data recording area. 

15 [0008] If image data or sound data is to be recorded 
over a plurality of clusters, during recording of the image 
data or the sound data, while the position of a cluster in 
which the image data or tiie sound data is recorded is 
being stored in a management data memory provided in 

20 a system control drcuit. the image data or the sound 
data is recorded in the information data recording area. 
After the completion of the recording of the image data 
or tiie sound data, tiie Infbrmation data indicative of the 
state of use of each duster, which is stored in the man- 

25 agement data memory provided In tiie system control 
drcuit is recorded In the management data recording 
area. 

[0009] However, if the amount of data of the image 
data or the sound data to be recorded in the recording 

30 medium is Increased and the number of dusters used 
for recording the Image data or the sound data is 
increased for tiie purpose of recording high<|uality- 
image data or high-quality-sound data, it is necessary to 
provide a management data memory of large storage 

35 capacity witiiin the system contrd drcuit so that tfie 
positions of clusters used for recording tiie image data 
or the sound data can be stored during tiie recording of 
tiie Image data or tfie sound data. With such an 
arrangement, it is extremely diffk;ult to reduce tiie size, 

40 weight and cost of the apparatus. 

[001 0] On ttie ottier hand, if a memory of small stor- 
age capacity is used as the management data memory 
provided witfiin the system control drcuit, tfie size, 
weight and cost of ttie system can be reduced. How- 

45 ever, tiie management data memory of small storage 
capadty does not have a sufficient storage capadty to 
store the positions of clusters used during recording of 
tfie image data or Uie sound data. Accordingly, the man- 
agement data memory of small storage capadty needs 

50 to repeat tfie processing of stopping once the operation 
of recording tfie image data or ttie sound data in tfie 
Information data recording area, reading Information 
data indicative of reading information data, stored in tfie 
management data recording area, indicative of ttie state 

55 of use of each duster, recording the read information 
data in tiie management data recording area, and 
resterting the operation of recording tfie image data or 
ttie sound data in the Infbrmation data recording area. 
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As a result, there is the problem that the speed of 
recording of the image data or the sound data lowers 
remarkably while image data corresponding to a plural- 
ity of images or sound data corresponding to a long- 
time sound is being continuously recorded. 5 
[001 1] The data files of the image data or the sound 
data which are recorded in the recording medium, such 
as a memory card or a hard disk unit, in the above- 
described manner, are read from the recording medium 
in units of one data file and transnvtted to an external 10 
device, such as an external computer, a printer and a 
data transmission device. In the external device, various 
processing such as operational processing, printing 
processing or data transmission processing is per- 
formed. Each of the data files recorded in the recording is 
medium is handled as an independent file. 
[001 2] To prevent a wrong data file from being errone- 
ously read out together with a desired file recorded In 
the recording medium or to prevent a wrong data file 
from being erroneously erased during erasure of a 20 
desired file recorded in the recording medium, it is nec- 
essary to individually add a discrimination number to 
each data file during recording of the data files in the 
recording medium so that each of the data files can be 
identified. For example, a system which records image 25 
data files in the recording medium is arranged to count 
the number of photographic pictures recorded during 
photographing and recording operations, store the 
counted number of recorded photographic pictures in a 
system body, generates a discrimination number corre- 30 
spending to the stored number or recorded photo- 
grapl^c pictures, add the generated discrimination 
number to an obtained image data file, and record the 
image data file in the recording medium together with 
the generated discrimination number. 35 
[001 3] Since the above-described electronic still video 
camera is a portable device, a supply of electric power 
depends on a battery and, if the remaining amount off 
t>attery power t>ecomes less during photographing and 
recording, it will be necessary to replace the battery. 40 
[001 4] If the remaining amount of power in the battery 
provided In the system body is Insufficient or the battery 
is removed from the system body for battery replace- 
ment, the number of recorded photographic pictures 
which has been stored in the system body in the above- 45 
desaibed manner will be reset. If photographing and 
recording operations are executed aft^ the battery 
replacement, a discrimination number identical to a dis- 
crimination number which is already added to an image 
data file recorded in the recording medium is added to a so 
new image data file, and the new image data file is 
recorded together with tiie already used discrimination 
number. When a predetermined image data file 
recorded in the recording medium is to be read out and 
transmitted to an external device, such as an external ss 
computer, a printer and a data transmission device for 
the purpose of executing various processing such as 
operational processing, printing processing or data 



transmission processing in the external device, there is 
the problem that a wrong data file Is erroneously read 
out together with the desired file. Otfienvise, when a 
predetermined data file recorded in tiie recording 
medium is to be erased, there is the problem that a 
wrong file is erroneously erased in place of the desired 
fOe. 

[001 5] To solve the above-described problems, a non- 
volatile memory may be provided in the system body so 
tiiat the counted number of recorded photographic pic- 
tures is stored in the nonvolatile memory during photo- 
graphing and recording operations. With tiiis 
arrangement, if the remaining amount of power in the 
battery provided in the system body becomes insuffi- 
cient or the battery is removed from the system body for 
battery replacement, it is possible to prevent resetting of 
the counted number of recorded photographic pictures 
which are stored In tiie nonvolatile memory within the 
system body in the above-described manner. However, 
the number of times of data rewriting of the nonvolatile 
memory is limited, and if the number of times of rewrit- 
ing of data atxHJt the number of recorded photographic 
pictures exceeds the allowable number of times of data 
writing of the nonvolatile memory, data about the 
number of recorded photographic pictures is not cor- 
rectiy updated. As a result a discrimination number 
identical to a discrimination nunrlber which Is already 
added to an image data file recorded in the recording 
medium is added to a new image data file, and the new 
image data file is recorded together with the already 
used discrimination number. 
[001 6] The above-described system is also arranged 
in the following manner. If a digitized image signal 
image data) or a digitized sound signal (i.e., sound data) 
are to be recorded in a recording medium such as a 
memory card or a hard disk unit, after the image data or 
the sound data is stored in an image memory once, the 
image data or the sound data stored in the Image mem- 
ory is read out and recorded in the recording medium. 
During photographing and recording operations, if the 
storage capacity of the image memory is filled with the 
Image data or the sound data stored in the image mem- 
ory once, the photographing and recording operations 
are interrupted once and the image data or the sound 
data stored in the image memory is transmitted to and 
recorded in the recording medium. Thus, if a storage 
capacity capable of storing the image data or the sound 
data occurs in the storage capacity of the image mem- 
ory, the system is placed In the state of being able to 
restart the photographing and recording operations. 
[001 7] However, in the case of the electronic still cam- 
era having the above-descn'bed arrangement, an oper- 
ator cannot make a judgement as to whether the 
photographing and recording operations are interrupted 
because the storage capacity of the image memory is 
full or the photographing and recording operations can 
be perfbrmed because the storage capacity of tiie 
image memory contains a data storable portion. Such 
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an electronic still camera, therefore, involves the follow- 
ing operational disadvantages. For example, if the oper- 
ator operates a recording start Instructing switch to 
continue the photographing and recording operations, it 
may be impossible to start the photographing and 
recording operations. If the operator operates the 
recording start instructing switch during an interruption 
of the photographing and recording operations and the 
recording start instructing switch remains operated, the 
photographing and recording operations are restarted 
at an unintended timing for the operator, so that unin- 
tended image data or sound data will be recorded in the 
recording medium. It is particularly difficult for the oper- 
ator to make a judgement as to the timings of starting, 
resuming and ending of the photographing and record- 
ing operations during a continuous-shooting recording 
mode. 

100181 Such an electronic still camera has also con- 
ventionally been realized as an apparatus capable of 
recording and reproducing still image data and sound 
data in a recording medium using a magnetic disk called 
a still video floppy disk. An electronic still camera is also 
proposed which uses a memory card including a solid- 
state memory element, such as a DRAM an SRAM or 
an EEPROM, which is packaged In card form. 
[001 9] If the still image data and the sound data are to 
be recorded In the recording medium described above, 
the still image data and the sound data are recorded in 
file form on picture-by-picture basis, and combination 
information indicative of a correspondence between 
each image file and each sound file is also recorded as 
a control file. On the basis of the combination informa- 
tion in the control file, the Image files and the sound files 
are corrtoined so that reproduction or transmission can 
be performed. 

[0020] However, in the case of the conventional elec- 
tronfc still camera, If the control file Is erased, the con-e- 
spondence between the image files and the sound files 
is lost, so that it is Impossible to optimumly combine the 
image files with the sound files so tiiat reproduction or 
transmission can be performed. 

Summary of the Invention: 

[0021] It is. therefore, an object of the present inven- 
tion to an information signal processing apparatus 
capable of solving the above-described problems. 
[0022] Another object of tiie present invention is to 
provide an informatfon signal processing apparatus 
which is capable of recording an information signal hav- 
ing a large amount of information in a recording medium 
without lowering a recording speed and the size, weight 
and cost of which can be easily reduced. 
[0023] To achieve the above-described objects, 
according to one aspect of the present invention, there 
is provided an information signal processing apparatus 
which is arranged to record an information signal in a 
recording medium and which comprises recording 



means for recording the Information in the recording 
medium, and temporarily storing means for receiving, 
as its Input, an Information signal, temporarily storing 
therein the input information signal and storing therein 
5 management information prepared during a recording 
of the Information signal In tiie recording medium. 
[0024] Another object of the present invention is to 
provide an information signal processing apparatus of 
good operability which is capable of preventing errone- 
10 ous discrimination information from being added to an 
information signal when discrimination information 
which serves to discriminate among information signals 
to be recorded In a recording medium In predetermined 
units Is to be added to the information signal, so that the 
IS information signal can be recorded in the recording 
medium witii con-ect discrimination infomiation added to 
ttie information signal. In such an Information signal 
processing apparatus, it is possible to accurately read 
out the information signal recorded in the recording 
20 medium in tiie predetermined units so tiiat tiie read 
information signal can be erased or subjected to various 
processings in tiie external device. 
[0025] To achieve the above-described object, accord- 
ing to another aspect of tiie present invention, there is 
25 provkled an information signal processing apparatus 
which is arranged to record an information signal in a 
recording medium and which comprises management 
information adding means for receiving, as an Input an 
information signal and adding management information 
30 corresponding to an order of recording of tiie informa- 
tion signal in the recording medium to the information 
signal during a recording of the input information signal 
In the recording medium, and recording means for 
recording in the recording medium the information sig- 
35 nal to which the management Information Is added by 
tiie management information adding means. 
[0026] Another object of tiie present Invention is to 
provide an information signal processing apparatus of 
good operability which is arranged so that when an 
40 Image signal Is to be continuously recorded in a record- 
ing medium, an operator can easily make a judgement 
as to the recording timing of the image signal to record 
tiie necessary information in a recording medium at tiie 
desired timing, whereby it is possible to prevent errone- 
45 ous recording of an unnecessary Infomnation signal. 
[0027] To achieve tiie above object, in accordance 
witti another aspect of tiie present Invention, there is 
provided an information signal processing apparatus 
which is arranged to record an Information signal In a 
50 recording medium and which conr^rises temporarily 
storing means for receiving, as an input, an infbrmation 
signal and temporarily storing the Input Information sig- 
nal, display means for displaying a state of a recording 
capacity of tiie information signal in tiie temporarily stor- 
55 ing means, recording means for reading tiie Information 
signal temporarily stored in ttie temporarily storing 
means and recording tiie read information signal In ttie 
recording medium, and conti'olling means for controlling 
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the temporarily storing means arxj tlie recording means 
so that the information signal temporarily stored in the 
temporarily storing means is recorded in the recording 
medium by the recording means and for causing the dis- 
play means to display the state of the recording capacity 
of the information signal in the temporarily storing 
means. 

[0028] Another object of the present invention is to 
provide an information signal processing apparatus 
capable of optimumly combining still image data with 
sound data for the purpose of reproduction or transmis- 
sion even if there is no infbrmatlon indicative of a corre- 
spondence relation between the still image data and the 
sound data. 

[0029] To achieve tiie above object, in accordance 
witii another aspect of the present invention, there is 
provided an information signal processing apparatus 
which is arranged to record still image data and sound 
data in a recording medium and which comprises deci- 
sion means for determining whetiier a combination of 
the still image data arid the sound data recorded in the 
recording medium Is appropriate, on the basis of a 
recording time of each of the still image data and tiie 
sound data, and processing means for combining, if tiie 
decision means determines that the combination of the 
still image data and the sound data is appropriate, the 
still image data with the sound data and executing pre- 
determined processing. 

[0030] The at)ove and other objects, features and 
advantages of the present invention will become appar- 
ent from the following detailed description of preferred 
embodiments of tiie present invention, taken in conjunc- 
tion with ttie accompanying drawings. 

Brief Description of the Drawings: 

[0031] 

Rg. 1 is a fc)lock diagram schematically showing the 
arrangement of an electronic still video system to 
which the present invention is applied as a first 
embodiment thereof; 

Fig. 2 is part of a flowchart showing the operating 
routine of tiie electronic still video system shown in 
Rg.l: 

Fig. 3 is part of the flowchart showing the operating 
routine of tiie electronic still video system shown in 
Rg.l; 

Rg. 4 is a flowchart which senses to explain in detail 
the retrieval operation routine executed in each of 
Step 5 of Fig. 2 and Step S5 of Fig. 11; 
Rg. 5 is a f fowchart which serves to explain in detail 
the distance * light measuring operation routine 
executed in each of Step 822 of Rg. 3 and Step 
S22ofRg. 12; 

Rg. 6 is a f fowchart which serves to explain in detail 
the photographic operation routine executed in 
each of Step S24 of Rg. 3 and Step S24 of Rg. 12; 



Fig. 7 is a flowchart which serves to explain in detail 
the drive-parameter irdtializing operatfon routine 
executed in Step S41 of Fig. 4; 
Fig. 8 is a flowchart which serves to explain in detail 

5 the directory entry retrieval operatfon routine exe- 
cuted in Step S43 of Fig. 4; 
Rg. 9 is a flowchart which serves to explain in detail 
tiie file allocation table retrieval operation routine 
executed in Step S45 of Fig. 4; 

10 Rg. 10 is a flowchart which serves to explain in 
detail the recording operation routine executed in 
each of Step S25 of Fig. 3 and Step S25 of Rg. 12; 
Rg. 11 is part of a flowchart showing the main oper- 
ating routine of an electronic still video system 

IS according to a second embodiment of the present 
invention; 

Rg. 12 is part of the flowchart showing the main 
operating routine of the electronic still video system 
according to the second embodiment of the present 

20 invention; 

Rg. 13 is a l^lock diagram schematically showing 
the arrangement of an electronic still video system 
to which the present invention is applied as a third 
emtxxliment thereof; 

25 Rg. 1 4 is part of a flowchart showing tiie main oper- 
ation routine of the electronic still video system 
shown in Fig. 13; 

Rg. 15 is part of the flowchart showing the main 
operation routine of the electronic still video system 
30 shown in Rg. 13; 

Rg. 16 is a flowchart which serves to explain in 
detail tiie retrieval operation routine executed In 
Step 1015 of Rg. 14; 

Rg. 17 is a flowchart which serves to explain in 
35 detail the distance • light measuring operation rou- 
tine executed in Step SI 020 of Rg. 15; 
Rg. 18 is a flowchart which serves to explain in 
detail the photographic operation routine executed 
in Step S1022of Rg. 15; 
40 Rg. 19 is a flowchart which serves to explain in 
detail the recording operation routine executed in 
Step SI 029 of Fig. 15; 

Rg. 20 shows a fourth embodiment of the present 
invention and is a flowchart whfoh serves to explain 

45 in detail another retrieval operation routine exe- 
cuted in Step 1015 of Rg. 14; 
Rg. 21 sfiows a fourth embodiment of the present 
invention and is a flowchart which serves to explain 
in detail another retrieval operation routine exe* 

so cuted in Step 1029 of Rg. 15; 

Rg. 22 shows a fifth enrtodiment of the present 
invention and is part of a flowchart showing the 
main operation routine of the electronic still video 
system shown In Rg. 13; 

55 Rg. 23 shows ttie fifth errtediment of the present 
invention and is part of the flowchart showing tiie 
main operation routine of the electronic still video 
system sfiown in Fig. 13; 
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Fig. 24 is a block diagram schematically showing 
the arrangement of an electronic stiil video system 
to which the present invention is applied as a sixth 
embodiment thereof; 

Fig. 25 is part of a flowchart showing the main oper- s 
ation routine of the electronic still video system 
shown in Fig. 24; 

Fig. 26 is part of the f towchart showing the main 
operation routine of the electronic still video system 
shown in Fig. 24; io 
Fig. 27 is a flowchart which serves to explain in 
detail the retrieval operation routine executed in 
each of Step 1041 of Fig. 16 and Step S1087 of Fig. 
20; 

Fig. 28 is a flowchart which serves to explain in is 
detail the drive-parameter initializing operation rou- 
tine executed in Step S1201 of Fig. 27; 
Fig. 29 is a flowchart which serves to explain In 
detail the directory entry retrieval operation routine 
executed in Step S1203 of Fig. 27; 20 
Fig. 30 Is a flowchart which serves to explain in 
detail the file allocation table retrieval operation rou- 
tine executed in Step S1205 of Fig. 27; 
Fig. 31 is a flowchart which serves to explain in 
detail the file recording operation routine executed 2S 
in each of Step S1073 of Rg. 19 and Steps S1 103 
and S1107of Rg. 21; 

Fig. 32 Is a block diagram schematically showing 
the arrangement of an electronic still video system 
to which the present invention is applied as a sev- 30 
enth embodiment thereof; 
Fig. 33 is part of a flowchart showing the main oper- 
ation routine of the electronic still video system 
shown in Fig. 32; 

Fig. 34 is part of the flowchart showing the main 3S 
operation routine of ttie electronic still video system 
shown in Fig. 32; 

Fig. 35 is a flowchart which serves to explain in 
detail a distance • light measuring operation routine 
according to tiie seventh embodiment; 40 
Fig. 36 is a flowchart which serves to explain in 
detail a photograpNc operation routine according to 
the seventh embodiment; 

Rg. 37 shows an eightti embodiment of tiie present 
invention and is part of a flowchart showing the 45 
main operation routine of the electronic still video 
system shown in Rg. 32; 

Rg. 38 shows tiie eighth embodiment of the 
present invention and is part of tiie flowchart show- 
ing the main operation routine of the electronic still so 
video system shown in Rg. 32; 
Rg. 39 shows a nintti embodiment of the present 
invention and is part of a flowchart showing the 
main operation routine of the electronic still video 
system shown in Rg. 32; 55 
Fig. 40 shows the ninth embodiment of tiie present 
invention and is part of tiie flowchart showing the 
main operation routine of the electronic still video 



system shown in Rg. 32; 

Rg. 41 is a view showing one display example pro- 
vided by a display operation which is performed by 
a display device 2054 according to the ninth 
embodiment in an exposure display operation 
mode; 

Rg. 42 is a view showing one display example pro- 
vided by a display operation which is performed by 
tiie display device 2054 according to tiie ninth 
embodiment in an continuous-shooting operation 
nrode; 

Rg. 43 is a block diagram schematically showing 
the an'angement off an electronic still video system 
to which a tenth embodiment of tiie present inven- 
tion is applied; 

Rg. 44 is part of a f towchart showing tiie main oper- 
ation routine of tiie electronic still video system 
shown in Rg. 43; 

Rg. 45 is part of the flowchart showing tiie main 
operation routine of the electi-onic still video system 
shown in Rg. 43; 

Rg. 46 is part of the flowchart showing tiie main 
operation routine of the electronic still video system 
shown in Fig. 43; 

Rg. 47 is a flowchart which serves to explain in 
detail a distance • ligfit measuring operation 
according to tiie tentii embodiment of tiie present 
invention; 

Rg. 48 is a flowchart which serves to explain in 
detail a photographic operation according to ttie 
tenth embodiment of tiie present invention; 
Rg. 49 is a flowchart which serves to explain in 
detail a sound recording operation according to the 
tentii embodiment of ttie present invention; 
Rg. 50 is part of a flowchart which serves to explain 
in detail a reproducing operation according to ttie 
tentii embodiment of ttie present invention; 
Rg. 51 is part of the flowchart which serves to 
explain in detail the reproducing operation accord- 
ing to the tenth embodiment of the present inven- 
tion; 

Rg. 52 is part of a flowchart showing in detail a 

transmission operation according to tiie tentti 

embodiment of tiie present invention; 

Rg. 53 is part of ttie flowchart showing In detail ttie 

transmission operation according to the tentti 

embodiment off ttie present invention; 

Rg. 54 is part of a flowchart showing in detail one 

example of an associated-sound retrieval operation 

according to ttie tentti embodiment of ttie present 

invention; 

Rg. 55 is part of ttie flowchart showing in detail ttie 
one example of the associated-sound retrieval 
operation according to the tenth embodiment of ttie 
present invention; 

Rg. 56 is part of a ftowchart showing in detail 
anottier example of the associated-sound retrieval 
operation according to the tenth embodiment of the 
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present invention; 

Rg. 57 is part of the flowchart showing in detail the 
above example of the associated-sound retrieval 
operation according to the tenth embodiment of the 
present Invention; s 
Rg. 58 is a flowchart showing in detail a combina- 
tion inappropriateness determining operation 
according to tiie tenth embodiment of the present 
invention; 

Rg. 59 is part of a flowchart shewing a main opera- io 
tion according to the eleventh embodiment of the 
present invention; 

Rg. 60 is part of the flowchart showing the main 
operation according to tiie eleventh eml)odiment of 
the present invention; is 
Rg. 61 is part of tiie flowchart showing the main 
operation according to the eleventh embodiment of 
the present invention; 

Rg. 62 is part of a flowchart showing in detail a 
reproducing operation according to the eleventh 20 
embodiment of tiie present invention; 
Rg. 63 is part of the flowchart showing In detail the 
reproducing operation according to tiie eleventh 
enrtoodiment of the present invention; 
Rg. 64 is part of a flowchart showing in detail a 25 
transmission operation according to the eleventh 
embodiment of tiie present invention; 
Rg. 65 is part of the flowchart showing in detail the 
transmission operation according to the eleventh 
embodiment of the present invention; 30 
Rg. 66 is part of a flowchart showing in detail an 
associated-sound retrieval operation according to 
the eleventh embodiment of the present invention; 
Rg. 67 is part of the flowchart showing in detail the 
associated-sound retrieval operation according to 35 
the eleventh embodiment of the present invention; 
Rg. 68 is a flowchart showing in detail a combina- 
tion inappropriateness determining operation 
according to the eleventh embodiment of the 
present invention; 40 
Rg. 69 is a flowchart showing part of a main opera- 
tion according to a twelfth embodiment of the 
present invention; and 

Rg. 70 is a flowchart showing part of the main oper- 
ation according to the twelfth embodiment of the 45 
present invention. 

Detailed Desaiption of the Preferred Embodiments: 

[0032] Embodiments of the present invention will be so 
desaibed below with reference to the accompanying 
drawings. 

[0033] Rg. 1 is a block diagram schematically showing 
the arrangement of an electronic still video system to 
which the present invention is applied as a first embod- ss 
iment thereof. 

[0034] The electronic still video system shown In Fig. 
1 includes a photographic optical system 10 composed 



of a photographic lens, an exposure controlling member 
12 made up of a diaphragm mechanism, a shutter 
mechanism and associated elements, an image pickup 
device 14 for converting a photographic optical image 
formed by the photographic optical system 10 and the 
exposure controlling member 12 into an image signal of 
electrical-signal form, an analog/digital (A/D) conver- 
sion drcuit 16 for digitizing an analog image signal out- 
putted from the image pidujp device 14 and outputting 
image data, and a clock signal generating drcurt 18 for 
supplying various signals, such as a ck>ck signal and a 
control signal, to the image pickup device 14, the A/D 
conversion drcuit 16 and a memory controlling circuit 
20 which will be desaibed later. The clock signal gener- 
ating circuit 18 is controlled by tiie memory corrtrolling 
drcuit 20 as well as a system corrtrolling drcuit 50 which 
will be described later. 

[0035] The electi-onic still video system shown in Rg. 
1 also Includes an image compressing drcuit 22 for 
compressing image data by a compression method 
such as adaptive disaete cosine transform (ADCT), 
and an image memory 24. 

[0036] The memory corrtrolling drcuit 20 is provided 
for controlling the clock signal generating circuit 1 8, the 
image compressing circuit 22 and the image memory 
24, and the image data outputted from the A/D conver- 
sion drcuit 16 is written into the image memory 24 by 
tiie memory controlling drcurt 20. 
[0037] In the process of compressing the image data, 
ttie image data which is written into the Image memory 
24 in the above-described manner is read therefrom 
and the read Image data is compressed by the image 
compressing circuit 22. TTie compressed Inriage data Is 
written into the image memory 24, 
[0038] The electi'onic still video system also indudes 
an interface 26 for establishing communk^tion with a 
recording medium 1 00 (to be described later), such as a 
memory card or a hard disk unit, or with an external 
devk:e. a connector 30 for permitting exchange of data 
or a control signal wrtti the recording medium 100, such 
as a memory card or a hard disk unit, and a connector 
34 for permitting exchange of data or a control signal 
witii the external device. Comnunication with the exter- 
nal device can be performed by means of the connector 
34. 

[0039] Each of the connectors 30 and 34 is arranged 
so that transmission and reception of data or a control 
signal can be performed not only by a communication 
method using an electrical signal but also by mechani- 
cal, optical, acoustic or various other methods. 
[0040] The shown electronic still video system also 
includes a lens controlling drcurt 40 for controlling the 
movement of a focusing lens provkled In the photo- 
graphic optical system 10, an exposure controlling dr- 
cuit 42 for controlling a diaphragm mechanism and a 
shutter mechanism which are provkJed in the exposure 
controlling member 12, a distance measuring circuit 44 
for measuring the distance to a subject, a light measur- 
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ing circuit 46 for measuring the luminance of the sub- 
ject, and a flash unit 48 for illuminating the subject. 
[0041] The shown electronic still video system also 
includes the system controlling circuit 50 for controlling 
the operation of the entire system, a control data mem- s 
ory 52 in which are stored various constant data, vari- 
ous variable data, operating programs and the Wka for 
use in the control operation of the system controlling cir- 
cuit 50, and a display device 54, such as a liqud-crystal 
display, for displaying the operational state and the like io 
of the system. 

[0042] The shown electronic still video system also 
includes a switch group 56 which Is operated to input 
various operational instructions into the system control- 
ling circuit 50. The switeh group 56 includes, for exam- is 
pie, a main switch 60 for instructing the system to 
operate, a distance • light measuring switch 62 arranged 
to be closed by a first stroke of a two-stroke release 
switch 58 to instruct the distance measuring circuit 44 to 
start a distance measuring operation as well as to so 
instruct the light measuring circuit 46 to start a light 
measuring operation, a recording starting switch 64 
arranged to be closed by a second stroke of the two- 
stoke release switch 58 to input an instruction to start 
recording a picked-up image signal corresponcBng to a 2S 
photographed subject image in the recording medium 
100. such as the memory card or the hard disk unit, a 
shooting-recording-mode selecting switch 66 for select- 
ing any recording mode from among a single-shooting 
recording (S) mode for executing photography and 30 
recording a field or frame image signal for one picture, a 
continuous-shooting recording (C) mode for continu- 
ously executing photography and recording field or 
frame image signals for a plurality of pictures, and a 
self-timer photography recording nxxJe, a recording- 35 
condition setting switch 68 for selecting various setting 
conditions associated with an image signal recording 
operation, such as the number of photographic pictures 
to be recorded as image signals, the discrimination 
between frame recording and f ieW recording, the aspect 40 
ratio of an image signal obtained by photography, the 
pixel arrangement of an Image obtained by photogra- 
phy, a data conrpression metiiod, and the compression 
ratio at which data is compressed by the data compres- 
sion method, an erase nrKxJe selecting switch 70 for 4S 
selecting an erase mode, and an erasing operation 
starting switch 72 for Inputting an Instruction to start an 
erasing operation. 

[0043] The shown electronic still vWeo system also 
includes a power-supply controlling drcu'rt 80 which is so 
made up of constituent elements, such as a detecting 
drcLRt for detecting the state of supply of electric power 
from a power supply part 82 whfoh will be described 
later, a DC-DC converter for converting a DC voltage 
supplied from the power supply part 82 Into a voltage ss 
suitable for application to each part, and a switch for 
selecting a circuit block to be supplied witii ttie electric 
power. The power-supply controlling circuit 80 senses to 
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detect whether the power supply part 82 is attached to 
the body of the electronic still video system, the kind of 
the attached power supply part 82 or, if the power sup- 
ply part 82 Is formed by a battery, tiie amount of power 
remaining in the attached battery and so on. On the 
basis of tile result of the detection and an instruction 
supplied from the system controlling circuit 50. tfie 
power supply part 82 controls the DC-DC converter and 
supplies tfie required amount of electric power to each 
part at the required time interval. The power supply part 
82 is made from, for example, a rechargeable second- 
ary battery. Connectors 84 and 86 serve to provkie con- 
nection between the power supply part 82 and ttie body 
of the electronic still video system. 
[0044] In accordance with a distance-measurement 
result provkJed by the distance measuring circuit 44. tiie 
system controlling circuit 50 causes ttie lens controliing 
circuit 40 to control the movement of ttie focusing lens 
provkled in the photographic optical system 10. ttiereby 
bringing the photographic optfcal system 10 into an in- 
focus state. Also, in accordance with a light-measure- 
ment result provided by tiie light measuring circuit 46, 
the system controlling circuit 50 causes an exposure 
controlling circuit 42 to execute exposure control using 
ttie exposure controlling member 12 so that an optical 
image of a photographed subject which Is formed on ttie 
image pickup surface of the image pickup device 1 4 can 
achieve an optimum amount of exposura 
[0045] The recording medium 1 00. such as ttie mem- 
ory card or the hard disk unit, has a recording area 
formed by a management data recording area 102 and 
an Information data recording area 104. and writing of 
data from the outside to the recording medium 100 or 
reading of data from the recording medium 100 to the 
outskje is executed through an Interfece 106 and a con- 
nector 108. 

[0046] The recording medium 100 is also provkied 
with a writing protection information recording area 1 10 
for recording writing protection (writing inhibition) infor- 
mation relative to the management data recording area 
102 and ttie information data recording area 104. Writ- 
ing and reading of the writing protection Information are 
performed in such a manner that writing and reading of 
writing protection data from and to the outside are exe- 
cuted tiirough the interfece 106 and ttie connector 108. 
[0047] The recording medium 100 fiirtiier has a 
recording-medium discrimination information recording 
area 1 12 in which data indicative of recording-medium 
discrimination information representative of tiie kind, 
characteristics and the like of ttie recording medium 100 
are recorded. Tlie system controiring circuit 50 which 
will be described later is anranged to read such data 
ttirough ttie interface 106 and the connector 108, and 
detects the kind and characteristics of the recording 
medium 1 00 connected to the connector 30 on the basis 
of information indicated by tiie read data. 
[0048] The operation of tiie electrons still video sys- 
tem according to the first embodiment of the present 
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invention will be described below with reference to the 
flowcharts shown in Rgs. 2 and 3. 
[0049] Figs, 2 and 3 are flowcharts showing the main 
operating routine of the electronic still video system 
shown in Fig. 1. 

[0050] Refen'ing to Figs, 2 and 3, when the power sup- 
ply part 82 is attached to the body of the electronic still 
video system, the system controlling circuit 50 initializes 
various flags, control variables and the like (Step SI in 
Rg. 2), and is held In Its standby state until the main 
switch 60 is turned on. If the main switch 60 is turned on 
(Step S2 in Fig. 2) and if the recording medium 100, 
such as the memory card or the hard disk unit. Is con- 
nected to the body of the electronic still video system 
(Step S3 in Rg. 2), the process proceeds to Step S4, 
where it is determined whether writing protection data 
indicative of writing protection Is set in the writing pro- 
tection information recording area 110 of the recording 
medium 100 connected to the body of the electronic still 
video system. If It is determined in Step S4 of Fig. 2 that 
the writing protection data Is not set in the writing pro- 
tection Inlbrmatlon recording area 1 10. the operation of 
performing retrieval as to the state of recording in the 
recording medium is executed (Step S5 In Rg. 2). 
[0051 ] The retrieval operation will be described later in 
detail. 

[0052] If it is determined (Step S3 in Rg. 2) that the 
recording medium 100 is not connected to the body of 
the electronic still video system or if it is determined 
(Step S4 in Rg. 2} that the aforesaid writing protection 
data is set In the writing protection infbrmation recording 
area 110, the process proceeds to Step S8 of Rg. 2, 
where the system controlling circuit 50 causes the dis- 
play device 54 to provide a warning display indicating 
that the recording medium 100 is not connected to the 
body or that the writing protection data is set in the writ- 
ing protection information recording area 1 10. 
[0053] Then, the system controlling circuit 50 causes 
the display device 54 to visually display the number of 
photographic pictures recorded on the recording 
medium 100. the date of photography and the associ- 
ated shooting recording modes, on the basis of man- 
agement data which is recorded in the management 
data recording area 102 of the recording medium 100 In 
the atxsve-desaibed manner, various kinds of nxxies 
which are selectively set by the switch group 56 and var- 
ious kinds of modes which are selectively set according 
to the kind of the recording medium 100 connected to 
the body of the electronic stiil video system (Step S6 In 
Rg. 2). Then, if there is no recordable empty area in the 
information data recording area 104 of the recording 
medium 100 (Step S7 in Rg. 2), the display device 54 is 
made to provkle a warning c&splay indicating that there 
is no recordat>le enpty area in the infbrmation data 
recording area 104 of the recording medium 1(X). Then, 
the process returns to Step S2. 
[0054] Then, the system controlling circuit 50 detects 
the state of recording in the image memory 24 and 



determines whether a portion of the data recording area 
of the image memory 24 can be used for storing man- 
agement data about the recording medium 100 (Step 
S9 in Rg. 2). If there is a portion which can be used, the 

5 System controlling circuit 50 sets the portion of the data 
recording area of the image memory 24 to an area for 
storing the management data (Step S10 in Rg. 2). If 
there is no portion which can be used, the system con- 
trolling circuit 50 cancels the operation of setting a por- 

io tion of the data recording area of the image memory 24 
to an area for storing the management data (Step S1 1 
In Rg. 2). 

[0055] Then, the System controlling circuit 50 detects 
the state of the distance - light measuring switch 62. If 

75 the distance * light measuring switch 62 is off. the proc- 
ess returns to Step S2 (Step S21 in Fig. 3). If the dis- 
tance* light measuring switch 62 is on. the system 
controlling circuit 50 causes the distance measuring cir- 
cuit 44 to measure the distance to a subject and then 

20 causes the lens controlling drcurt 40 to drive the fbcus- 
ing lens of the photographic optical system 10 on the 
basis of the result of the distance measurement exe- 
cuted by the distance measuring circuit 44, tiiereby 
focusing tiie photographic optical system 10 onto the 

25 subject. Further, the system controlling circuit 50 
causes the light measuring circuit 46 to measure the 
luminance of the subject and. on the t)asis of the result 
of the light measurement executed by the light measur- 
ing circuit 46, causes the exposure controlling circuit 42 

30 to control the diaphragm mechanism or the shutter 
mechanism of the exposure controlling member 12 so 
that the subject optical image formed on the image 
pickup surface of the image pickup device 14 achieves 
an optinnum amount of exposure, tiiereby determining 

35 the amount of exposure of the subject by means of tiie 
exposure controlling member 12 (Step S22 in Rg. 3). 
[0056] Then, the system controlling circuit 50 detects 
tfie state of tfie recording starting switch 64, and tiie dis- 
tance measuring operation and the light measuring 

40 operation of Step S22 are repeated until the recording 
starting switch 64 is turned on (Step S23 in Rg. 3). If it 
is determined that the recording starting switch 64 is 
turned on, the system controlling circuit 50 initiates a 
photographic operation, and causes tiie A/D conversion 

45 circuit 16 to digitize an analog image signal outputted 
from the Image pickup device 14 and stores tiie 
obtained image data in the image memory 24 (Step S24 
in Fig. 3). 

[0057] The above-mentioned distance measuring 
50 operation, light measuring operation and photographfo 
operation will be described later in greater detail. 
[0058] After the photographic operation for one picture 
has been completed in the above-described manner, if 
the system controlling circuit 50 has set, in Step 810 of 
55 Fig. 2, a portion of the data recording area of the image 
memory 24 to the area for storing the management 
data, the system controlling circuit 50 executes tiie fol- 
lowing operation when the image data stored in the 
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image memory 24 Is to be recorded in the information 
data recording area 104 of the recording medium 100. 
The system controlling circuit 50 reads the image data 
stored in the image memory 24 while storing manage- 
ment data, such as a FAT (file allocation table) repre- 5 
sentative of the state of use of each cluster 
corresponding to the unit of use of the information data 
recording area 104, In the portion of the data recording 
area of the image memory 24. which management data 
is to be recorded in the management data recording 10 
area 102 of the recording medium 100 together with the 
image data. Then, the system controlling circuit 50 
records the read image data In the information data 
recording area 104 of the recording medium 100 
through the interface 26 and the connector 30. After the is 
completion of the photographic operation for one pic- 
ture, if the system controlling circuit 50 has cancelled, in 
Step S10 of Fig. 2, the operation of setting a portion of 
the data recording area of the image memory 24 to an 
area for storing the management data, the system con- 20 
trolling circuit 50 executes the following operation when 
the image data stored in the image memory 24 is to be 
recorded in the information data recording area 104 of 
the recording medium 100. The system controlling cir- 
cuit 50 reads the image data stored In the image mem- 2s 
ory 24 while storing the management data, such as the 
FAT, which Is to be recorded in the management data 
recording area 102 of the recording medium 100 
together with the image data, not in the portion of the 
data recording area of the image memory 24 but in a so 
register of the system controlling circuit 50 or the control 
data memory 52. Then, the system controlling circuit 50 
records the read image data in the information data 
recording area 104 of the recording medium 100 
through the interfece 26 and the connector 30 (Step 35 
S25 in Fig. 3). 

[0059] If the system controlling circuit 50 has can- 
celled, in Step S11 of Rg, 2, the operation of setting a 
portion of the data recording area of the image memory 
24 to an area for storing the management data, the 40 
amount of the management data, such as the FAT, 
which can be stored in the register off the system con- 
trolling circuit 50 or the control data memory 52 is lim- 
ited since either of the register of the system controlling 
circuit 50 and the control data menrK)ry 52 has a small 4S 
memory capacity. Accordingly, if the amount of informa- 
tion canried by the image data to be stored is exces- 
sively large, the system controlling circuit 50 needs to 
repeat the operation of tenporarily intenoipting the 
recording of the stored image data of the image mem- so 
ory 24 in the recording medium 100, recording the 
stored management data of the register of the system 
controlling circuit 50 or the control data memory 52 in 
the recording medium 100, and then restarting the 
recording of the image data in the recording medium 55 
100. If the system controlling circuit 50 has set. in Step 
Si 0 of Fig. 2. a portion of the data recording area of the 
image memory 24 to an area for storing the manage- 



ment data, the portion of the data recording area of the 
image memory 24 can be used as the area for storing 
the management data so that the memory capacity for 
the management data is large compared to the register 
of the system controlling circuit 50 or the control data 
memory 52. Accordingly, the system controlling circuit 

50 does not need to repeat the operation off temporarily 
internqafting the recording of the stored image data of 
the image memory 24 in the recording medium 100. 
recording the stored management data of the register of 
the system controlling circuit 50 or the control data 
memory 52 in the recording medium 100, and then 
restarting the recording of the inrage data In the record- 
ing medium 100. Accordingly, the image data stored in 
the image memory 24 can be continuously recorded In 
the recording medium 100 without such a temporary 
interruption. 

[0060] The above-descn'bed recording operation will 
be described below in greater detail. 
[0061 1 If the C mode is set by the shooting-recording- 
mode selecting switch 66 to continuously perform a 
photographic operation, the process returns to Step 
S21 of Rg. 3. and the above-described processing 
operation is repeated. If a series of recording operations 
Is completed, the process returns to Step S2 (Step S26 
in Fig. 3). 

[0062] The operation of an electronic still video sys- 
tem according to a second embodiment of the present 
Invention will be described below with the flowcharts 
shown in Rgs. 4. 5. 6. 10. 1 1 and 12. 
[0063] Rgs. 11 and 12 show in combination a flow- 
chart of the main operating routine of the electronic still 
video system generally shown In Rg. 1. 
[0064] Referring to Figs. 11 and 12, when the power 
supply part 82 is attached to the body of the electronic 
still video system, the system controlling circuit 50 ini- 
tializes various flags, control variables and the like (Step 

51 In Rg. 1 1), and is held in its standby state until the 
main switoh 60 is turned on. If the main switch 60 is 
turned on (Step S2 In Rg. 11) and if the recording 
medium 100. such as the memory card or the hard disk 
unit, is connected to ttie body of the electronic still video 
system (Step S3 in Fig. 1 1). the process proceeds to 
Step S4, where it is detennined whether writing protec- 
tion data indicative of writing protection is set in the writ- 
ing protection information recording area 110 of ttie 
recording medium 100 connected to tiie body of tiie 
electronic still video system. If it is determined in Step 
S4 of Rg. 1 1 that the writing protection data is not set in 
the writing protection informatfon recording area 110, 
tiie operation of performing retrieval as to the state of 
recording in the recording medium Is executed (Step S5 
InFlg. 11). 

[0065] The retrieval operation will be described later in 
detail. 

[0066] If it is determined (Step S3 in Rg. 1 1) that tiie 
recording medium 100 is not connected to ttie body off 
tiie electronic still vWeo system or if it is determined 
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(Step S4 In Fig. 1 1) that the aforesaid writing protection 
data is set in the writing protection information recording 
area 110, the process proceeds to Step S8 of Fig. 1 1, 
where the system controlling circuit 50 causes the dis- 
play device 54 to provide a waming display indicating 5 
that the recording medium 100 is not connected to the 
body or that the writing protection data is set in the writ- 
ing protection information recording area 1 10. 
[0067] Then, the system controlling circuit 50 causes 
the display device 54 to visually display the number of 10 
photographic pictures recorded on the recording 
medium 100. tiie date of photography and the associ- 
ated shooting recording modes, on the basis of man- 
agement data which is recorded in the management 
data recording area 102 of the recording medium 100 in is 
the above-desaibed manna-, various kinds of modes 
which are selectively set by the switch group 56 and var- 
ious kinds of modes which are selectively set according 
to the kind of the recording medium 100 connected to 
the body of the electronic still video system (Step S6 in 20 
Rg. 11). Then, if there is no recordable empty area in 
the information data recording area 104 of the recording 
medium 100 (Step S7 in Rg. 1 1), the display device 54 
is made to provide a warning display indicating that 
there is no recordakjle empty area In the information ss 
data recording area 104 of the recording medium 100. 
Then, the process returns to Step S2. 
[0068] Then, tiie system controlling circuit 50 detects 
the state of the distance • light measuring switch 62. If 
the distance • light measuring switch 62 is off. tiie proc- 30 
ess returns to Step S2 (Step S21 in Fig. 12). If tiie dis- 
tance 'light measuring switch 62 is on, the system 
controlling circuit 50 causes tiie distance measuring cir- 
cuit 44 to measure the distance to a subject and ttien 
causes the lens corrtrolling circuit 40 to drive the focus- 3S 
ing lens of the photographic optical system 10 on the 
basis of the result of the dstance measurement exe- 
cuted by tiie distance measuring circuit 44, thereby 
focusing the photographic optical system 10 onto the 
subject. Further, the system controlling circuit 50 40 
causes the light measuring circuit 46 to measure the 
luminance of the subject and, on the k>asls of the result 
of the light measurement executed by the light measur- 
ing circuit 46. causes tiie exposure controlling circuit 42 
to control the diaphragm mechanism or the shutter 45 
mechanism of the exposure controlling member 12 so 
that tiie subject optical image formed on the image 
pickup surface of the image pickup device 14 achieves 
an optimum amount of exposure, thereby determining 
the amount of exposure of the subject by means of the so 
exposure controlling member 12 (Step S22 in Fig. 12). 
[0069] Then, the system oontrolQng drcurt 50 detects 
the state of the recording starting switch 64, and the dis- 
tance measuring operation and the light measuring 
operation of Step S22 are repeated until tiie recording ss 
starting switch 64 is turned on (Step S23 in Rg. 12). If it 
is determined that tiie recording starting switch 64 is 
tumed on, the system controlling circuit 50 initiates a 



photographic operation, and causes the A/D conversion 
circuit 16 to digitize an analog image signal outputted 
from the Image pickup device 14 and stores the 
obtained Image data in the image memory 24 (Step S24 
in Rg. 12). 

[0070] The above-mentioned distance measuring 
operation, light measuring operation and photographic 
operation will be described later in greater detail. 
[0071 ] Then, the system controlling circuit 50 detects 
tiie state of recording in the image memory 24 and 
determines whether a portion of the data recording area 
of the Image memory 24 can be used for storing man- 
agement data about the recording medium 100 (Step 
S31 in Fig. 12). If there is a portion which can be used, 
tiie system controlling circuit 50 sets the portion of tiie 
data recording area of the image memory 24 to an area 
for storing the management data (Step S32 in Fig. 12). 
If there Is no portion which can be used, tiie system 
controlling circuit 50 cancels the operation of setting a 
portion of the data recording area of the image memory 
24 to an area for storing tiie management data (Step 
S33in Rg. 12). 

[0072] After the photographic operation for one picture 
has been completed in the atxTve-described manner, if 
tiie system controlling circuit 50 has set, In Step S32 of 
Fig. 12, a portion of tiie data recording area of the 
image memory 24 to tiie area for storing tiie manage- 
ment data, the system controlling circuit 50 executes the 
following operation when the Image data stored in tiie 
image memory 24 is to be recorded in the Information 
data recording area 104 of the recording medium 100. 
The system controlling circuit 50 reads the image data 
stored In the image memory 24 while storing manage- 
ment data, such as a FAT (file allocation table) repre- 
sentative of tiie state of use of each cluster 
corresporvling to ttie unit of use of the information data 
recording area 104. in the portion of the data recording 
area of tiie Image memory 24. which management data 
is to be recorded in the management data recording 
area 102 of the recording medium 100 togetiier with the 
image data. Then, tiie system controlling drcuit 50 
records the read image data in the information data 
recording area 104 of the recording medium 100 
ttirough the Interface 26 and the connector 30. After tiie 
completion of the photographic operation for one pic- 
ture, if the system controlling circuit 50 has cancelled, in 
Step S33 of Rg. 12. the operation of setting a portion of 
tiie data recording area of tiie image memory 24 to an 
area for storing the management data, the system con- 
trolling circuit 50 executes the folfowing operation when 
tiie Image data stored in tiie Image memory 24 is to be 
recorded in the information data recording area 104 of 
tiie recording medium 100. The system controlling dr- 
cuit 50 reads tfie image data stored in the image mem- 
ory 24 while storing the management data, such as tiie 
FAT. which Is to be recorded in the management data 
recording area 102 of the recording medium 100 
togetiier witii tiie image data, not in the portion of tiie 
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data recording area of the image memory 24 but in the 
register of the system controlling circuit 50 or the control 
data memory 52. Then, the system controlling a'rcuit 50 
records the read image data in the information data 
recording area 104 of the recording medium 100 
through the interface 26 and the connector 30 (Step 
S25 In Fig. 12). 

[0073] If the system controlling circuit 50 has can- 
celled, in Step S33 of Fig. 12, the operation of setting a 
portion of the data recording area of the image memory 
24 to an area for storing the management data, the 
amount of the management data, such as the FAT, 
which can be stored in the register of the system con- 
trolling circuit 50 or the control data memory 52 Is lim- 
ited since either of the register of the system controlling 
circuit 50 and the control data memory 52 has a small 
memory capacity. Accordingly, if the amount of informa- 
tion carried t>y the image data to be stored is exces- 
sively large, the system controlling drcuit 50 needs to 
repeat the operation of temporarily interrupting the 
recording of the stored image data of the image mem- 
ory 24 In the recording medium 100. recorcfing the 
stored management data of tiie register of the system 
controlling circuit 50 or the control data memory 52 in 
the recording medium 100, and then restarting the 
recording of the Image data In the recording medium 
100. If the system controlling circuit 50 has set. in Step 
832 of Fig. 12, a portion of the data recording area of 
the image memory 24 to an area for storing the man- 
agement data, the portion of the data recording area of 
the image memory 24 can be used as the area for stor- 
ing the management data so that the memory capacity 
for the management data is large compared to the reg- 
ister of the system controlling circuit 50 or the control 
data memory 52. Accordingly, the system controlling cir- 
cuit 50 does not need to repeat tiie operation of tempo- 
rarily Interrupting the recording of the stored image data 
of the image memory 24 In tiie recording medium 100, 
recording the stored management data of the register of 
the system controlling circuit 50 or the control data 
memory 52 in the recording medium 100, and then 
restarting the recording of the image data In the record- 
ing medium 100. Accordingly, the image data stored in 
the image memory 24 can be recorded in the recording 
medium 100 without such a tanporary interruption. 
[0074] The above-described recording operation will 
be described below in greater detail. 
[0075] If the C mode is set by the shooting-recording- 
mode selecting switch 66 to continuously perform a 
photographic operation, the process returns to Step 
S21 of Fig. 12. and tiie above-described processing 
operation is repeated. If a series of recording operations 
Is completed, the process returns to Step S2 (Step S26 
in Rg. 12). 

[0076] Fig. 4 is a flowchart which serves to explain in 
detail the retrieval operation executed in each of Step 
S5 of Fig. 2 and Step S5 of Rg. 11. 
[0077] Referring to Rg. 4, tiie system controlling dr- 



cuit 50 reads the management data indicative of various 
parameters, which are recorded in the management 
data recording area 102 of the recording medium 100 
connected to the system body 200, through the inter- 
face 26 and the connector 30 of a system body 200 and 
tiie connector 1 08 and the interface 1 06 of the recording 
medium 100. The system controlling drcuit 50 stores 
the read management dafa in tfie register of the system 
controlling circuit 50 or tiie control data memory 52 to 
initialize drive parameters which are used in performing 
data recording in the recording medium 100 (Step S41 
in Fig. 4). 

[0078] The drive parameters include data indicative of, 
for example, the leading sector of the FAT recorded in 
the management data recording area 102, the leading 
sector of each directory entry, the leading sector of tiie 
data recorded in the information data recording area 
104, and the last allocation cluster indicative of tfie 
number of a cluster in which the last data is recorded. 
[0079] The operation of initializing tiie aforesaid drive 
parameters will be described below in greater detail. 
[0080] If the operation of initialising the drive parame- 
ters is completed (Step S42 in Rg, 4), retrieval is per- 
formed from dafa indicative of the directory enti-ies. 
which are recorded in the management data recording 
area 1 02 of tiie recording medium 1 00 (Step S43 in Rg. 
4). 

[0081 ] The operation of peribrming retrieval from the 
data indicative of the directory entries will be descrfoed 
later in greater detail. 

[0082] If a directory entry in which date recording is 
possible is detected by performing retrieval from tiie 
data indicative of tiie directory entries (Step S44 In Rg. 
4), retrieval is performed from data indicative of the FAT 
recorded In the management data recording area 102 
(Step S45 In Rg. 4). 

[0083] The operation of performing retrieval from ttie 
data indicative of tfie FAT will be described fater in 
greater detail. 

[0084] If a duster In tiie information dafa recording 
area 104 in which data recording is possible is detected 
by performing retrieval from tiie data indicative of ttie 
FAT, tiie process brings tiie retrieval routine to an end 
and returns to the main operating routina 
[0085] During tiie above-described retrieval routine, if 
it is determined in Step S42 of Rg. 4 ttiat tiie operation 
of initializing the drive parameters has failed in Step 
S41, or if it is determined in Step S44 of Rg. 4 tfiat no 
directory entry In which data recording is possible has 
been detected in Step S43 of Rg. 4, or if it Is determined 
In step S46 of Fig. 4 that no duster in which dafa record- 
ing Is possiale has been retrieved from the dafa indica- 
tive of the FAT, the system controlling drcuit 50 sete a 
recording-impossible flag (Step S47 in Rg. 4), and 
brings tiie retrieval routine to an end and returns to ttie 
main operating routina 

[0086] Rg. 5 is a f towchart which senses to explain in 
detail the disfance * light measuring routine executed in 
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each of Step S22 of Fig. 3 and Step S22 of Fig, 12. 
[0087] Referring to Fig. 5. the system controlling at- 
cult 50 detects the state of the distance • light measur- 
ing switch 62. If the distance • light measuring switch 62 
is on. the system controlling circuit 50 measures the dis- s 
tance to the subject and stores the measured-distance 
data obtained by the distance measurement in the con- 
trol data memory 52 (Step S51 in Rg. 5). Then, the sys- 
tem controlling circuit 50 executes measurement of the 
luminance of the subject and stores the measured-light io 
data obtained by the tight measurement In the control 
data memory 52 (Step S52 in Fig, 5), 
[0088] Further, the system controlling circuit 50 deter- 
mines whether it is necessary to cause the flash unit 48 
to flash, on the basis of the result of the light measure- is 
ment (Step S53 in Rg. 5). If it is necessary to cause the 
flash unit 48 to flash, the system controlling circuit 50 
sets a flash flag to start a charging operation for the 
flash unit 48 (Step S54 in Rg, 5). 

[0089] Fig. 6 is a flowchart which serves to explain in 20 
detail the photographic operation executed in each of 
Step S24 of Rg. 3 and Step S24 of Rg. 12. 
[0090] Referring to Fig. 6, the system controlling cir- 
cuit 50 detects the state of the distance * light measur- 
ing switch 62. and if the distance • light measuring 25 
switch 62 is on, the system controlling circuit 50 reads 
the measured-distance data stored in the control data 
memory 52, and causes the lens controlling circuit 40 to 
control the movemerrt of the focusing lens of the photo- 
graphic optical system 10 on the basis of the read 30 
measured-distarKO data, thereby bringing the photo- 
graphic optical system 10 into the inrfocus state (Step 
S61 in Rg. 6), Then, the system controlling circuit 50 
reads the measured-light data stored in the control data 
memory 52 and determines, on the basis of the read 35 
measured-light data, the amount of exposure of the 
subject by the shutter mechanism of the exposure con- 
trolling member 12 so that the subject optical image 
formed on the image pickup surface of the image pickup 
device 14 achieves an optimum amount of exposure 40 
Then, the system controlling circuit 50 causes the expo- 
sure controlling circuit 42 to drive the shutter mecha- 
nism of the exposure controlltng member 12 to maintain 
the open state of the shutter mechanism of the expo- 
sure controlling member 12 during a time interval corre- 45 
sponding to the determined amount of exposure, 
thereby exposing the image pickup surface of the image 
pickup device 14 to tlie photographed-subject optical 
image (Steps S62 and S63 in Rg, 6). 
[0091] Then, the system controlling circuit 50 detects so 
whether the flash flag is set which is to be set according 
to the result of the light measurement executed by the 
light measuring circuit 46 (Step S64 in Rg. 6). If the 
flash unit is set the flash unit 48 is made to flash (Step 
S65 in Rg. 6). ss 
[0092] if it is determined (Step S66 in Rg. 6) that the 
exposure time has elapsed which is set according to the 
determined anrx>unt of exposure for exposing the image 



pickup surface of the image pickup device 14 to the pho- 
tographed-subject optical image by the shutter mecha- 
nism 12 of the exposure controlling member 12, the 
system controlling circuit 50 causes the exposure con- 
trolling circuit 42 to drive the shutter mechanism of the 
exposure controlling member 12 so as to close tiie shut- 
ter mechanism of the exposure controlling member 12. 
thereby completing tiie operation of exposing the image 
pickup surface of the image pickup device 1 4 to the pho- 
tographed-subject optical image, (Step S67 in Fig. 6). 
Then, the system controlling circuit 50 causes tiie 
image pickup device 14 to output the charge signal 
stored therein, and digitizes tiie charge signal by means 
of the A/D conversion circuit 16. The data outputted 
from the A/D conversion circuit 16 is supplied to tiie 
image memory 24 via the memory controlling circuit 20, 
whereby data corresponding to an image for one photo- 
graphic picture is temporarily stored in the image mem- 
ory 24 (Step S68 in Fig. 6). 

[0093] Fig. 1 0 is a flowchart which serves to explain in 
detail the recording routine executed in each of Step 
S25 of Rg, 3 and Step S25 of Rg. 12. 
[0094] Referring to Fig, 10, the system corrtrolling cir- 
cuit 50 obtains a value as one of the drive parameters 
by adding T to an value indicated by the last allocation 
cluster stored in the register of tiie system controlling 
circuit 50 or the control data memory 52 and sets tiie 
number of a cluster corresponding to the obtained value 
in the register of the system controlling circuit 50 as tiie 
number of an entry of the FAT (Step SI 21 in Fig. 10). 
[0095] Then, in Step S122 of Rg. 10. if the system 
controlling drcuit 50 has set a portion of the data 
recording area of the image memory 24 to an area for 
storing the management data recorded in the manage- 
ment data recording area 102 of the recording medium 
100. the data recorded in a sector which contains tiie 
number of the entry of the FAT which has been set in the 
register of the system controlling circuit 50 is read from 
the management data recording area 1 02 of the record- 
ing medium 100 and the read data is written from the 
management data recording area 102 set In the record- 
ing medium 100 into the data recording area of tiie 
image memory 24 through the internee 106 and tiie 
connector 108 of the recording medium 100 and tiie 
connector 30. the interface 26 and tiie memory control- 
ling circuit 20 of the system body 200. In Step SI 22 of 
Rg. 12, if ttie system controlling circuit 50 has not set a 
portion of the data recording area of the image memory 
24 to an area for storing the management data stored in 
the management data recording area 102 of the record- 
ing medium 100, the data recorded in a sector which 
contains the number of the entry of the FAT which has 
been set in the register of the system controlltng circuit 
50 is read from tiie management data recording area 
102 of the recording medium 100 and the read data is 
written into the register of the system controlling circuit 
50 or the control data memory 52 through tiie interface 
1 06 arxi the connector 1 08 of the recording medium 1 00 
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and the connector 30 and the interface 26 of the system 
body 200. 

[0096] Subsequently, the system controlling circuit 50 
continues the retrieval operation until the number of an 
entry of an empty FAT indicative of a cluster in which 
data recording is possible is detected in the information 
data recording area 104 of the recording medium 100 
(Step S123 In Fig. 10) or until the entry number of the 
FAT is incremented (Step S131 in Fig. 10) up to an entry 
number beyond which no entry number of the unre- 
trieved FAT Is detected in a sector from which data read- 
ing is being performed (Step S132 in Fig. 10). 
[0097] If no entry number of the unretrieved FAT is 
detected in the sector from which data reading is being 
performed (Step S132 in Fig. 10), the number of the 
sector is Incremented (Step Si 33 in Fig. 10). Thus, the 
retrieval operation is continued until the number of the 
last sector in tiie FAT from which data reading is being 
performed is reached (Step SI 34 in Fig. 10). 
[0098] If the number of the entry of the empty FAT is 
detected in Step SI 23. the system controlling circuit 50 
sets the number of the number of the detected empty 
FAT in the register of the system controlling circuit 50 as 
the number of a cluster (Step S124 in Fig. 10). If the 
recording medium 100 is a hard disk, the system con- 
trolling circuit 50 ot>tains a cylinder number, a head 
number and a sector number all of which correspond to 
the number of the cluster set in the register, and sets 
them in the interface 106 of tiie recording medium 100 
(Step S125 In Fig. 10). Then, the Image data stored In 
the image menrwry 24 is read by the memory controlling 
circuit 20. and the read image data is recorded in the 
cluster within the information data recording area 104 of 
the recording medium 100 which cluster corresponds to 
the cylinder number, the heal number and the sector 
number all of which have been set In the Interface 106 
by the system controlling circuit 50, through the Inter- 
face 26 and the connector 30 of tiie system body 200 
and the connector 108 and the interface 106 of the 
recording medium 100 (Step SI 26 in Fig. 10). 
[0099] In Step SI 27 of Fig. 10. If the system control- 
ling circuit 50 has set a portion of the data recording 
area of the image memory 24 to an area for storing the 
management data recorded in ttie management data 
recording area 102 of tfie recording medium 100, the 
number of the cluster In the Information data recording 
area 104 of the recording medium 100 In which the 
irnage data is recorded is stored on the FAT table pro- 
vided In the d€rta recording area which has been set as 
the management data storing area. Also. In Step Si 27 
of Rg. 10. if tiie system controlling circuit 50 has not set 
a portion of the data recording area of the Image mem- 
ory 24 to an area for storing the management data 
recorded in the management data recording area 102 of 
the recording medium 100. the number of tfie cluster In 
the information data recording area 104 of the recording 
medium 100 in which the image data is recorded is 
stored on the FAT table provided in the register of the 



system controlling circuit 50 or the control data memory 
52. 

[0100] The above-described operation is continued 
until all image data stored in the Image memory 24 are 
5 read and recorded in the recording medium 100 (Step 
SI 28 in Rg. 10). 

[01 01 ] If the data is fully stored on the FAT table (Step 
Si 29 in Rg. 10), a sequence of cluster numbers indi- 
cated by the data stored on the FAT table constitutes the 
w values of a FAT chain to be written into a FAT entry, and 
the system controlling circuit 50 perfomis the following 
recording operations. If the system controlling circuit 50 
has set a portion of the data recording area of the image 
memory 24 to an area for storing the management data 
15 recorded in the management data recording area 102 of 
the recording medium 100. the data stored on the FAT 
table provided in the data recording area which has 
been set as the area for storing the management data is 
recorded in ttie corresponding FAT sector in tfie man- 

20 agement data recording area 102 of the recording 
medium 100. tiirough the memory controlling drcuit 20. 
the interface 26 and tiie connector 30 of the system 
body 200 and flie connector 108 and the Interface 106 
of the recording medium 100. Also, if the system con- 

25 trolling circuit 50 has not set a portion of the data 
recording area of the image memory 24 to an area for 
storing the management data recorded in the manage- 
ment data recording area 102 of the recording medium 
100. the data stored on the FAT table provided in the 

5a register of the system controlling circuit 50 or the control 
data memory 52 is recorded on the corresponding FAT 
sector through tfie interface 26 and tiie connector 30 of 
tiie system body 200 and the connector 108 and the 
Interface 106 of tiie recording medium 100 (Step S130 

35 In Fig. 10), 

[01 02] Then, if all Vne image data stored in tiie image 
memory 24 are read (Step SI 28 in Fig. 10). data "FFh** 
indicative of the end cluster of the FAT chain is written to 
tiie end of tiie FAT table (Step SI 35 in Rg. 10). Then, 

40 data Indicative of the sequence of the cluster numbers 
stored on the FAT table are recorded in tfie correspond- 
ing FAT sector In tiie management data recording area 
102 of tiie recording medium 100 as data indicative of 
tiie values of the numbers of FAT entries (Step S136 In 

45 Fig. 10). Then, the system controlling circuit 50 obtains 
management data corresponding to the Image data 
recorded in the Information data recording area 104 of 
tiie recording medium 100. and records the obtained 
management data in an enpty directory entry In the 

50 management data recording area 102 of the recording 
medium 100 through the interface 26. the connector 30 
of the system body 200 and the connector 108 and tfie 
interface 106 of the recording medium 100 (Step S137 
in Fig. 10). The process returns to ttie main operating 

55 routine. 

[01 03] Fig. 7 is a f towchart which sen/es to explain in 
detail the drive-param^er initializing routine executed in 
Step S41 of Fig. 4, 
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[0104] Referring to Rg. 7. if the system controlling cir- 
cuit 50 has set a portion of the data recording area of 
the image memory 24 to an area for storing the man- 
agement data recorded in the management data 
recording area 102 of the recording medium 100, the 5 
system controlling circuit 50 reads the management 
data indicative of various parameters, which are 
recorded in the management data recording area 102 of 
the recording medium 100, and writes the read man- 
agement data into the data recording area set in the 10 
image memory 24 through the interface 106 and the 
connector 108 of the recording medium 100 and the 
connector 30, the interface 26 and the memory control- 
ling circuit 20 of the system body 200. If the system con- 
trolling circuit 50 has not set a portion of the data 75 
recording area of the image memory 24 to an area for 
storing the management data recorded in tiie manage- 
ment data recording area 102 of the recording medium 
100, the system controlling circuit 50 reads the manage- 
ment data indicative of various parameters, which are 20 
recorded in the management data recording area 1 02 of 
the recording medium 100, and writes the read man- 
agement data into the register of the system controlling 
circuit 50 or the control data memory 52 through the 
interface 106 and the connector 108 of the recording 25 
medium 100 and the connector 30 and the interface 26 
of tiie system body 200. In the above-described man- 
ner, the system controlling circuit 50 initializes the drive 
parameters which are used in performing data record- 
ing on the recording medium 100. However, if no initial- 30 
ization of the drive parameters has yet been completed 
(Step S71 in Rg. 7), the system controlling circuit 50 
reads, from tiie management data recording area 1 02 of 
the recording medium 100. data recorded in a partKion 
entry sector which data contains partition information 35 
indicative of the configuration of the management data 
recording area 102 and the Information data recording 
area 104 of the recording medium 100, and writes the 
read data Into tiie data recording area set in ttie image 
memory 24 or Into tiie register of the system controlling 40 
circuit 50 or tiie control data memory 52 (Step S72 in 
Fig. 7). 

[0105] Then, if it is confirmed tiiat a boot record indi- 
cating that tiie data recorded in the partition entry sector 
represents correct information is present (Step S73 in 45 
Rg. 7), the system controlling circuit 50 writes the nec- 
essary parameters, which are selected from the parti- 
tion data contained in the data read from the partition 
entry sector, into tiie data recording area set in the 
image memory 24 or into the register of the system con- so 
trolling circuit 50 or the control data memory 52 (Step 
S74 in Rg. 7). 

[01 06] Then, on the basis of ttie detected parameters, 
the system controlling circuit 50 reads, from the man- 
agement data recording area 102 of tiie recording ss 
medium 100, data recorded in a boot sector which data 
contains information indicative of tiie detailed configura- 
tion of the management data recording area 102 and 



tiie information data recording area 104 of the recording 
medium 100, and writes the read data into the data 
recording area set in the Image memory 24 or into the 
register of tiie system controlling circuit 50 or the control 
data memory 52 (step 375 in Fig. 7). If it is confirmed 
tiiat a boot record indicating tiiat tiie data recorded in 
the boot sector repres^s correct information is present 
(Step S76 in Rg. 7), the system controlling circuit 50 
writes the necessary parameters, which are selected 
from the data read from tiie boot sector, into tiie data 
recording area set in tiie image memory 24 or into tiie 
register of the system controlling circuit 50 or the control 
data memory 52 (Step S77 in Rg. 7). 
[01 07] Then, the system comrolling circuit 50 obtains, 
tfirough a computation, the leading sector of the FAT 
recorded in the management data recording area 102, 
the leading sector of each of the directory entries, and 
tiie number of the leading sector of ttie data recorded in 
the information data recording area 104. and the like, 
and writes the obtained data into tiie data recording 
area set in tiie image memory 24 or into ttie register of 
the system controlling circuit 50 or the control data 
memory 52 (Step S78 in Rg. 7). Further, the system 
controlling circuit 50 otstains, through a computation, the 
number of clusters each of which conresponds to the 
unit of use of the information data recording area 104. 
and writes the obtained number into the data recording 
area set in the image memory 24 or into the register of 
tiie system controlling circuit 50 or the control data 
memory 52 (Step S79 in Rg. 7). 
[01 08] If tiie total number of tiie calculated and written 
clusters is not less than 4.096, the system controlling 
circuit 50 sets a 16-bit FAT so that the 1 6-bit FAT can be 
used (Steps S80 and S281 in Fig. 7). If the total number 
of the calculated and written clusters is less tiian 4,096, 
tiie system controlling circuit 50 sets a 1 2-bit FAT so tiiat 
tiie 12-bit FAT can be used (Steps S80 and S282 in Rg. 
7). Then, the system controlling circuit 50 initializes tiie 
last allocation cluster indicative of the number of a clus- 
ter in which the last data is recorded (Step S283 in Rg. 
7). Then, the system controlling circuit 50 brings the 
drive parameter initialising routine to an end and returns 
tiie process to tiie main operating routina 
[01 09] If it is not confirmed In Step S73 or S76 tiiat a 
boot record is present in the data recorded in the parti- 
tion entry sector or the boot sector, the system control- 
ling circuit 50 sets an error flag (Step S284 in Rg. 7). 
Then, the system controlling circuit 50 brings the drive 
paramet^ inltiarizing routine to an end and returns tiie 
process to the main operating routine. 
[01 1 0] Rg. 8 is a flowchart which serves to explain in 
detail the directory entry retrieval routine executed in 
Step S43 of Rg. 4. 

[01 1 1 ] Referring to Rg. 8, if the system controlling cir- 
cuit 50 has set a portion of the data recording area of 
the image memory 24 to an area for storing the man- 
agement data recorded in the management data 
recording area 102 of tiie recording medium 100. the 
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system controlling circuit 50 reads data indicative of the 
directory entries, which data are recorded in the man- 
agement data recording area 102 of the recording 
medium 100. and writes the read data into the data 
recording area set in the image memory 24 through the 
interface 106 and the connector 108 of the recording 
medium 100 and the connector 30, the Interface 26 and 
the memory controlling circuit 20 of the system body 
200. If the system controlling circuit 50 has not set a 
portion of the data recording area of the Image memory 
24 to an area for storing the management data recorded 
in the management data recording area 102 of the 
recording medium 100, the system controlling circuit 50 
reads data Indicative of the directory entries, which data 
are recorded In the management data recording area 
102 of the recording medium 100, and writes the read 
data into the register of the system controlling circuit 50 
or the control data memory 52 through the interface 1 06 
and the connector 1 08 of the recording medium 1 00 and 
the connector 30 and the interface 26 of the system 
body 200. In the above-desaibed nnanner. the system 
controlling drcuit 50 performing retrie^l from the data 
indicative of the directory entries However, if the opera- 
tion of performing retrieval from the data indicative of 
the directory entries has not yet been completed (Step 

581 in Fig. 8), the system controlling circuit 50 sets data 
Indicative of the number of the first directory entry into 
the register of the system controlling circuit 50 (Step 

582 in Fig. 8). Then, the system controlling circuit 50 
reads the data recorded in a sector containing the 
number of the directory entry set in the register of the 
system controlling circuit 50, from anrwng the data 
recorded in the management data recording area 102 of 
the recording medium 100 (Step S83 in Rg. 8). If a 
directory entry con-esponding to the number set in the 
register of the system controlling circuit 50 shows an 
attribute Indicating that data is erased (Step S84 In Fig. 
8), the system controlling circuit 50 writes data indica- 
tive of the number of the directory entry into the data 
recording area set In the image memory 24 or into the 
register of the system controlling circuit 50 or the control 
data memory 52 (Step S85 in Rg. 8). 

[0112] Then, until a directory entry showing an 
attribute indicating that no data is recorded is detected 
(Step S86 in Rg. 8), the number of the directory entry is 
incremented (Step S88 in Fig. 8). The retrieval opera- 
tion is continued until the number of an unretrieved 
directory entry is not detected in the sector from which 
data reading is being performed (Step S89 in Fig. 8). 
101 1 3] Then, if the number of an unretrieved directory 
entry is not detected in the sector from which data read- 
ing is being performed (Step S89 in Rg. 8), the number 
of the sector is incremented (Step S90 in Fig. 8). The 
retrieval operation is corrtinued until the number of the 
sector of a directory entry from which to read data is not 
detected (Step S91 in Fig. 8). If ttie number of the sector 
of a directory entry from which to read data is not 
detected (Step S91 in Rg. 8), the system controlling cir- 



cuit 50 writes an empty directory entry absent flag into 
the data recording area set in tiie image memory 24 or 
Into the register of tiie system controlling circuit 50 or 
the control data memory 52 (Step S92 in Rg. 8). The 
5 system controlling circuit 50 brings the directory entry 
retrieval routine to an end and returns the process to ttie 
main operating routine. 

[01 1 4] In Step S86, if a directory entry indicative of an 
atti-ilxjte indicating that no data is recorded is detected, 

10 tiie system controlling circuit 50 writes data indicative of 
the number of the directory entry into the data recording 
area set in the image memory 24 or into tiie register of 
the system controlling drcuit 50 or the control data 
memory 52 (Step S87 in Rg. 8). Then, the system con- 

15 trolling circuit 50 brings the directory entry retrieval rou- 
tine to an end and returns the process to the main 
operating routine. 

[01 1 5] Rg. 9 is a flowchart which senses to explain in 
detail the file allocation table (FAT) retrieval routine exe- 
20 cuted in Step S45 of Rg. 4. 

[01 1 6] Refen-lng to Fig. 9, if the system controlling dr- 
cuit 50 has set a portion of the data recording area of 
tiie image memory 24 to an area for storing the man- 
agement data recorded in the management data 
25 recording area 102 of ttie recording medium 100. tfie 
data Indicative of the FAT recorded in the management 
data recording area 102 of ttie recording medium 100 Is 
read and ttie read data is written Into ttie data recording 
area set in the image memory 24 through the interface 
30 106 and ttie connector 108 of the recording medium 100 
and tiie connector 30, tiie interface 26 and ttie memory 
controlling circuit 20 of the system body 200. If ttie sys- 
tem controlling circuit 50 has not set a portion off ttie 
data recording area of the image memory 24 to an area 
35 for storing ttie management data stored In ttie manage- 
ment data recording area 102 of the recording medium 
100, ttie data indicative of ttie FAT recorded in the man- 
agement data recording area 102 of the recording 
medium 100 is read and ttie read data is written into ttie 
40 register of ttie system contt-olllng drcuit 50 or the control 
data memory 52 ttirough the interface 106 and tiie con- 
nector 108 of the recording medium 100 and ttie con- 
nectar 30 and the interface 26 of the system body 200. 
In ttie above-described manner, the system controlling 
45 drcuit 50 performs retrieval of the data indicative of ttie 
FAT. If no retrieval off ttie data indicative of ttie FAT has 
yet been completed (Step Si 01 in Fig. 9). ttie system 
controlling circuit 50 sets, as one of ttie drive parame- 
ters, a cluster number corresponding to a value 
50 obtained by adding "1" to a value indicated by the fast 
allocation duster, which duster number Is stored In ttie 
data recording area set in ttie image memory 24 or In 
ttie register of ttie system controlling circuit 50 or ttie 
control data memory 52, in ttie data recording area set 
55 in tiie image memory 24 or in the register off ttie system 
controlling circuit 50 or the control data memory 52 
(Step S102 in Rg. 9). The data recorded In the sector 
which contains the duster corresponding to the set 
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number is read from the management data recording 
area 102 of the recording medium 100 (Step S103 In 
Fig. 9). 

[01 1 7] Then, if the number of an entry of an empty FAT 
which indicates a cluster in which data recording is pos- s 
sible is detected in the information data recording area 
104 of the recording medium 100 (Step SI 04 in Fig. 9) 
and. further, if the detected number of the errtry of the 
empty FAT corresponds to the first detected entry 
number (Step S1 05 in Fig. 9), the system oontrolling at- io 
cuit 50 stores, as the last allocation cluster, the number 
of the entry of the FAT immediately before the detected 
number of the entry of the empty FAT in the data record- 
ing area set in the image memory 24 or in the register of 
the system controlling circuit 50 or the control data is 
memory 52 (Step SI 06 in Rg. 9). Accordingly. It is pos- 
sible to detect the number of the next cluster in which to 
record data, without newly performing retrievaL 
[0118] Each time the entry of an empty FAT is 
detected, the system controlling drcuit 50 accumulates 20 
the number of empty clusters (Step SI 07 in Fig. 9), 
whereby rt is possible to detect the amount of data 
recordable in the information data recording area 104 of 
the recording medium 100, without newly performing 
retrieval. 25 
[0119] Then, the system controlling circuit 50 incre- 
ments the entry number of the FAT (Step SI 08 in Fig. 
9). and continues the retrieval until no entry number of 
an unretrieved FAT is detected in the sector from which 
data reading Is being performed (Step SI 09 in Fig. 9). 30 
[0120] If no entry number of an unretrieved FAT is 
detected in the sector from which data reading is being 
performed (Step S109 in Fig. 9). the number of the sec- 
tor Is incremented (Step Si 10 In Rg. 9) and the retrieval 
operation is continued until the number of the sector of 35 
a FAT from to read data is not detected (Step S111 in 
Rg. 9). H the number of the sector of the FAT is not 
detected (Step S1 11 in Fig. 9), tiie system controlling 
circuit 50 brings the FAT entry refrieval routine to an end 
and returns the process to the main operating routine. 40 
[01 21 ] It is to be noted that, in the system according to 
either of the first and second embodiments, the record- 
ing medium 100 Is not limited to a memory card or a 
hard disk unit, and may also be a micro DAT (digital 
audio tape) unit, an optomagneto disk unit an optical 4s 
disk unit or the like. In this case as well, it is possible to 
achieve advantages similar to those of the first and sec- 
ond embodiments. 

[0122] In tiie system according to either of the first and 
second emlxxiiments. the recording medium 100 may so 
also be a composite recording medium in which a mem- 
ory card and a hard disk unit are integrally assembled. 
The composite recording medium may also removably 
include the memory card or the hard disk unit so that the 
memory card or the hard disk unit can be arbifrarily con- ss 
nected to or separated from the body of the composite 
recording medium. Of course, tine composite recording 
medium may be composed of two or more kinds of 



recording media selected from among the memory 
card, tine hard disk unit, the micro DAT, the optomagneto 
disk unit, the optical disk unit and the like. 
[01 23] In the above description of the first and second 
embodiments, reference has been made to the an-ange- 
ment In which the photographic optical system 10. such 
as the memory card or the hard disk unit. Is removably 
connected to the system body 200 so that the photo- 
graphic optical system 10 can be arbitrarily connected 
to and separated from tiie system body 200. However, 
two or more kinds of recording media may be connecta- 
ble to the system body 200. or two or more kinds of 
recording media may be fixed to the system body 200. 
Ottienvise. one of two or more kinds of recording media 
may be fixed to the system body 200. while another kind 
of recording-medium may be removably connected to 
the system body 200 so that rt can be arbitrarily con- 
nected to and separated from the system body 200. 
[0124] As is apparent from the above description, in 
tiie electronic still vkleo system according to either of 
tiie first and second emtxxJIments. a portion of the data 
recording area of an image memory in which image 
data to be temporarily recorded can be set to an area 
used for storing management data, it is possible to 
record an image signal containing a large amount of 
information on a recording medium by means of a sim- 
ple arrangement without decreasing the speed of 
recording, whereby it is possible to easily achieve 
reductions in the size, weight and cost of the system 
apparatus. 

[01 25] As is apparent from the above description, in 
accordance with either of the first and second embodi- 
ments, it Is possible to provide an information signal 
processing apparatus which is capable of recording an 
image signal containing a large amount of information 
on a recording medium by means of a simple arrange- 
ment wittiout decreasing the speed of recording, and 
which can be easily reduced in size, weight and cost 
[01 26] Rg. 1 3 Is a block diagram schematically show- 
ing the arrangement of an elecfronic still video system 
to which the present invention is applied as a third 
embodiment thereof. 

[0127] The elecfronic still video system shown in Rg. 
13 includes a photographic optical system 1010 com- 
posed of a photographic lens, an exposure confrdling 
member 1012 made up of a diaphragm mechanism, a 
shutter mechanism and associated elements, an image 
pickup device 1014 for converting a photographic opti- 
cal image formed by the photographic optical system 
1010 and the exposure confrolling member 1012 into an 
image signal off electrical-signal form, an analog/digital 
(A/D) conversion circuit 1016 for digitizing an analog 
image signal outputted from the Image pickup device 
1 01 4 and outputHng image data, arxl a dock signal gen- 
erating circuit 1018 for supplying various signals, such 
as a dock signal and a control signal, to the image 
pickup device 1014, the A/D conversion circuit 1016 and 
a memory controlling drcuit 1020 which will be 
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described later. The clock signal generating circuit 1018 
Is controlled by the memory controlling circuit 1020 as 
well as a system controlling circuit 1050 which will be 
described later. 

[0128] The electronic still video system shown In Rg. s 
13 also includes an Image compressing • ©cpanding cir- 
cuit 1022 for compressing or expanding image data by a 
compression/expansion method such as adaptive dis- 
crete cosine transform (ADCT), and an image memory 
1024. 10 
[0129] The memory controlling circuit 1020 Is pro- 
vided for controlling the clock signal generating circuit 
1018, the Image compressing • expanding circuit 1022 
and the image memory 1024. and the image data out- 
putted from the A/D conversion circuit 1016 Is written is 
into the image memory 1024 by the memory controlling 
circuit 1020. 

[01 30] In the process of compressing the image data, 
the image data whk;h is written into the image memory 
1024 in the above-descn'bed manner is read therefrom 20 
and the read Image data Is conpressed by the image 
compressing • expanding circuit 1022. The compressed 
image data is written into the image memory 1024. In 
the process of expanding the image data, the conr- 
pressed image data which is written into the image 2s 
memory 1024 in the above-described manner is read 
therefrom and the read Image data Is expanded by the 
image compressing • expanding circuit 1022. The 
expanded image data is written into the image memory 
1024. 30 
(0131 1 The electronic still video system also includes 
a D/A converter 1 036 and an Image display device 1 038 
such as an electronic viewflnder, and the image data 
stored in the image memory 1024 Is read by the mem- 
ory controlling circuit 1020. and the read image data is as 
converted into analog form by the D/A converter 1 036 to 
form an image signal. The image signal can be visually 
displayed on the image display device 1038. 
[0132] Although. In the third embodiment, the D/A 
converter 1036 and the Image display device 1038 are 40 
incorporated in the system body 1200, the D/A con- 
verter 1036 and the image display device 1038 may be 
prepared as separate units which Is removably attacha- 
ble to the system body 1200. The image display devfce 
1038 may be prepared as different Wnds of display as 
devices, such as high- and low-resolution display 
devices or cofor and monochrome dsplay devices, 
which are selecth/ely renmably attachable to the sys- 
tem body 1200. 

[0133] The electronic still video system also Includes so 
an interface 1026 for establishing communication with a 
recording medium 1 100 (to be described later), such as 
a menwy card or a hard disk unit, or with an external 
device, and a data communication controlling circuit 
1028 for controlling communication of data with the ss 
external device or a communication line. The data com- 
munk:ation controlling circuit 1028 is arranged to per- 
form data oommunicatton control, conversion or 



restoration of data, or modulation or demodulation of 
data in accordance with a predetermined program, 
according to the kind of a connected external device or 
tiie protocol of a connected communication line. 
[01 34] The electronic still video system also Includes 
a connector 1030 for permitting exchange of data or a 
control signal with the recording medium 1 100. such as 
a memory card or a hard disk unit, and for permitting 
supply of electric power to the recording medium 1 100. 
and a connector 1 034 for permitting exchange of data or 
a contix)l signal with the external device or the commu- 
nication line. Data can be communicated witii tiie exter- 
nal device directiy or through the communication line by 
using tiie connector 1 034. 

[01 35] If tiie recording medium 1 1 00 is connected to 
tiie connector 1030, image data recorded In tiie record- 
ing medium 1 100 can be read out and transmitted to the 
external device ttirough the connector 1030, the inter- 
face 1026. the data communication controlling circuit 
1028 and ttie connector 1034. If the recording medium 
1100 is not connected to the connector 1030, image 
data stored in the image memory 1024 can be read out 
and transmitted to tiie external device tiirough tiie mem- 
ory controlling circuit 1020, the interface 1026, tiie data 
communfoation corrtrolling circuit 1028 and the connec- 
tor 1034. 

[0136] Each of ttie connectors 1030 and 1034 is 
an-anged so that transmission and reception of data or a 
control signal can be performed not only by a communi- 
cation method using an electrical signal but also by 
mechanical, optical, acoustic or various ottier mettiods. 
[0137] The shown electronic still video system also 
includes a lens controlling circuit 1040 for controlling tiie 
movement of a focusing lens provkled in the photo- 
graphic optical system 1010, an exposure confrolling 
circuit 1042 for confrolling a diaphragm mechanism and 
a shutter mechanism which are provided in the expo- 
sure controlling member 1012, a distance measuring 
circuit 1044 for measuring the distance to a sii^ject, a 
light measuring circuit 1046 for measuring ttie lumi- 
nance of the subject and a flash unit 1048 for illuminat- 
ing the subject. 

[0138] The shown elecfronic still vkleo system also 
includes the system confrolling circuit 1050 for corrtrol- 
iing the operation of tiie entire system, a confrol data 
memory 1052 in whfch are stored various constant 
data, various variable data, operating programs and tiie 
like for use in the confrol operation of tiie system con- 
frolling drcuit 1050. and a display device 1054. such as 
a liquid-crystal display, for displaying the operational 
state and the like of the system. The display device 
1054 may be provided at a location where a use can 
easily perform a visual confirmation, for example. In tiie 
vidnlty of a switch group 1056 which will be described 
later, and/or at a location in an electronic viewfinder, 
such as the image display device 1038. where tiie use 
can easily perform a visual confirmation. 
[0139] Thedisplaydevice1054alsodisplayscontents 
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such as the amount of power remaining in a power sup- 
ply part 1082 which will be described later, a shutter 
speed value, an aperture speed and an exposure com- 
pensation value which are set by the exposure control- 
ling member 1012, the execution or nonexecution of a 5 
gain-up operation for increasing the image pickup sen- 
sitivity of the image pickup device 1014, the state of the 
remaining memory capacity of the Image memory 1024, 
the execution or nonexecution of compression or expan- 
sion of image data in the image compressing • expand- 10 
ing circuit 1022, the number of photographic pictures 
recorded in the recording medium 1100 or the total 
capacity of the photographic pictures recorded in the 
recording medium 1100, the remaining number of pho- 
tographic pictures recordable in the recording medium 75 
1 100 or the remaining capacity of the recording medium 
1100 which is capable of recording photographic pic- 
tures. If the display device 1054 is provided not only at 
the location where the use can easily perform a visual 
confirmation, for example, In the vicinity of the switch 20 
group 1056, but also at the location in the electronic 
viewfinder, such as the image display device 1038, 
where the use can easily perform a visual confirmation, 
both the display devices may be arranged to display dif- 
ferent kinds of contents at different display timings. 25 
[0140] The shown electronic still video system also 
includes the switch group 1056 which is operated to 
input various operational instructions into the system 
controlling circuit 1050. The switch group 1056 includes, 
for example, a main switch 1060 for instructing the sys- 30 
tern to operate, a distance • light measuring switch 1 062 
arranged to be closed by a first stroke of a two-stroke 
release switch 1058 to Instruct the distance measuring 
circuit 1044 to start a distance measuring operation as 
well as to instruct the light measuring circuit 1046 to 35 
start a light measuring operation, a recording starting 
switch 1064 arranged to be dosed t3y a second stroke of 
the two-stoke release switch 1058 to input an instruction 
to start recording a picked-up image signal correspond- 
ing to a photographed subject Image In the recording 40 
medium 1100, such as the memory card or the hard 
disk unit, a shooting-recording-nKXie selecting switch 
1066 for selecting any recording mode from among the 
single-shooting recording (S) mode for executing pho- 
tography arxi recorcfing a f iekl or frame image signal for 45 
one picture, the continuous-shooting recording (C) 
mode for continuously executing photography and 
recording field or frame Image signals for a plurality of 
pictures, and a self-timer photography recording mode, 
a recording-condition setting switch 1068 for selecting so 
various setting conditions associated with an image sig- 
nal recording operation, such as the number of photo- 
graphic pictures to be recorded as image signals, the 
discriminatfon between frame recording and field 
recording, the aspect ratio of an Image signal obtained ss 
by photography, the pixel arrangement of an image 
obtained by photography, a data compression or expan- 
sion method, and the compression or ecpansion ratio at 



which data is compressed or expanded by the data 
compression or expansion method, an erase mode 
selecting switch 1070 for selecting an erase mode, an 
erasing operation starting switch 1072 for inputting an 
Instruction to start an erasing operation, a transmission 
mode selecting switch 1074 for selecting a transmission 
mode of data, and a transmitting operation starting 
switch 1076 for Inputting an instruction to start a data 
transmitting operation. 

[0141 ] The electronic still video system also includes 
a power-supply contirolling circuit 1080 which is made 
up of constituent elements, such as a detecting circuit 
for detecting the state of supply of electric power from 
the power supply part 1082 which will be described 
later, a DC-DC converter for converting a DC voltage 
supplied from tiie power supply part 1082 into a voltage 
suitable for application to each part, and a switch for 
selecting a circuit block to be supplied with the electric 
power. The power-supply controlling circuit 1080 serves 
to detect whether the power supply part 1082 is 
attached to the body of tiie electronic still video system, 
ttie kind of the attached power supply part 1 082 or, if the 
power supply part 1082 is formed by a battery, tiie 
amount of power remaining in the attached battery and 
so on. On the basis of the result of the detection and an 
instruction supplied from the system controlling circuit 
1050, tiie power supply part 1082 controls ttie DC-DC 
converter and supplies the required amount of electric 
power to each part at tiie required time interval. The 
power supply part 1082 is made from, for exanple, a 
rechargeable secondary battery. Connectors 1084 and 
1086 serve to provide connection betwem ttie power 
supply part 1082 and tiie body of the electronic still 
video system. 

[0142] The electi-onic still video system also includes 
a nonvolatile memory 1090, such as an EEPROM, 
which is electrically erasable and recordable. 
[0143] The system controlling drcuit 1050 causes the 
lens controlling circuit 1040 to control the movement of 
tiie focusing lens of the photographic optical system 
1010 on the basis of a measurement result provided by 
tiie distance measuring circuit 1044, thereby bringing 
tiie photographic optical system 1010 into an in-fbcus 
state. Also, the system controlling circuit 1050 causes 
the exposure controlling circuit 1042 to execute expo- 
sure control using the exposure controlling member 
1012 so that a subject optical image formed on the 
image pickup surface of the image pickup device 1014 
achieves an optimum amount of exposure. 
[0144] The recording medium 1100 has a manage- 
ment data recording area 1102, an information data 
recording area 1104, and a writing protection informa- 
tion recording area 1 1 1 0 for recording writing protection 
(writing Inhibition) information relative to a camera- 
related data recording area 1114. Writing and reading 
of the writing protection information are performed in 
such a manner that writing and reading of writing pro- 
tection data from and to the outskie are executed 
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through an interface 11 06 and a connector 1 108. 
[0145] The recording medium 1100 further has a 
recording-medium discrimination Information recording 
area 1 1 12 in which data indicative of recording-medium 
discrimination information representative of the kind, s 
characteristics and the like of the recording medium 
1 100 are recorded. The system controlling circuit 1050 
which will be described later Is arranged to read the 
data recorded in the recording-medium discrimination 
information recording area 1112 through the Interface io 
106 and the connector 108. and detects the kind and 
characteristics of the recording medium 1100 con- 
nected to the connector 1030 on the basis of informa- 
tion Indicated by the read data. 

[0146] The interface 1106 includes constituent ele- is 
ments, such as a control circuit such as a CPU or an 
MPU. a nonvolatile memory such as a ROM or an EEP- 
ROM, and a memory such as a RAM, and controls the 
operation of the recording medium 1100, such as the 
memory card or tiie hard disk unit, on the basis of a pre- so 
determined program. 

[0147] The operation of the electronic still video sys- 
tem according to the third embodiment of the present 
Invention will be described below with reference to the 
ftowcharts shown in Rgs. 14, 15, 16, 17, 18 and 19. 2S 
[0148] Figs. 14 and 15 show in combination a flow- 
chart of the main operating routine of the electronic still 
video system generally shown in Fig. 13. 
[0149] Referring to Rgs. 14 and 15, when the power 
supply part 1082 Is attached to the txxJy of the elec- so 
tronic still video system, the system controlling drcu'it 
1050 initializes various flags, control variables and the 
like (Step SI 001 in Fig. 14). then sets a battery replace- 
ment flag in the nonvolatile memory 1090 (Step SI 002 
In Rg. 1 4), and then sets the operating nrKXle of the sys- ss 
tem to a standby mode (Step SI 003 in Fig. 14). 
[01 50] If tiie battery replacement flag is set in the non- 
volatile memory 1090, the system contrdfing circuit 
1050 determines that the battery of the power supply 
part 1082 has been replaced during the off state of the 4o 
main switch 1060 which will be described later. 
[01 51 ] In a case where the operating mode of the sys- 
tem is set to tiie standby mode, the system controlling 
circuit 1050 turns off the display device 1054 as 
required, and causes the power-supply controlling dr- 45 
cult 1080 to stop the supply of electric power to each 
part as required, thereby preventing unnecessary 
power consumption. 

[0152] Then, if the main switch 1060 is turned on 
(Step S1004 In Fig. 14) and If the operating mode of the so 
system is the standby mode (Step S1008 in Fig. 1 4), the 
system contrdllng circuit 1050 cancels the standby 
mode (Step SI 008 In Fig. 14), and causes the display 
device 1054 to provide display as required and causes 
the power-supply contrdllng circuit 1080 to supply the ss 
required amount of electric power to each part at the 
required time Interval. 

[0153] Then, the system controlling drcult 1050 reads, 



from the nonvolatile memory 1090, the required data or 
flag, such as the aforesaid battery replacement flag and 
data Indicative of the cumulative number of photo- 
graphic pictures recorded in the recording medium 1 100 
as Image signals, and stores the read data or flag In tiie 
register of the system controlling circuit 1 050 or the con- 
trd data memory 1052 (Step S1010 in Fig. 14). if tiie 
battery replacement flag indicating ttiat tiie battery of 
the power supply part 1082 has been replaced is 
detected (Step S1011 In Fig. 14), the system controlling 
drcuit 1 050 newly sets the value of the data indicative of 
the cumulative number of recorded photographic pic- 
tures to a value Incremented by a predetermined 
number (for example, by one hundred pictures), and 
cancels tiie setting of tiie battery replacement flag in tiie 
nonvolatile memory 1090 (Step S1012 in Fig. 14). 
[01 54] Even if it is determined in Step Si 004 that the 
main switch 1060 is on. if It Is determined in Step SI 008 
that tiie operating mode of the system is not tiie standby 
mode or if It is determined in Step SI 01 1 tiiat no battery 
replacement flag is detected in the data or flag read 
from the nonvdatile memory 1090 and the battery of tiie 
power supply part 1082 has not been replaced, tiie 
process proceeds to Step S1013 which will be 
described later. 

[0155] On tiie other hand, if it is determined in Step 
SI 004 that tiie main switch 1060 is off. and If it is deter- 
mined in Step SI 005 tiiat the operating mode of the 
system Is not the standby mode, the system oontrdFing 
drcuit 1050 reads the required data or flag, such as tiie 
battery replacement flag and tiie data indicative of the 
cumulative number of photographic pictures recorded in 
the recording medium 1 100 as image signals, from tiie 
register of the system controllirrg drcuit 1050 or the con- 
trd data memory 1052, and writes the read data or flag 
into tiie nonvolatile memory 1090 (Step SI 006 in Fig. 
1 4). After the system controlling drcuit 1 050 has set the 
operating mode of the system to tiie standby mode 
(Step SI 007 in Fig. 14), the system controlling circuit 
1050 returns the process to Step SI 004 and waits for 
the main switch 1060 to be operated. 
[01 56] If it is determined in Step SI 004 that the main 
switch 1060 is off, and if it is determined in Step SI 005 
that tiie operating mode of the system Is the standby 
mode, the system oontrolling drcuit 1050 returns the 
process to Step S1004 and waits for the main switch 
1060 to be operated. 

[01 57] If it is determined (Step S1013 in Rg. 1 4) that 
the recording medium 1 100, such as a memory card or 
a hard disk unit, is connected to the system body 1200, 
and if it is deternrtined (Step 81014 In Rg. 14) that tiie 
writing protection data indfoative of writing protection is 
set in the writing protection Information recording area 
1110 of the recording medium 1100 connected to the 
system body 1 200, tiie process proceeds to Step SI 01 5 
of Fig. 14, where tiie system controlling drcuit 1050 
reads from tiie recording medium 1100 discrimination 
Information data indicative of the kind of recording 
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medium used as the recording medium 11 00, the data- 
recordable capacity and the characteristics of the 
recording medium, as well as camera-related data, 
recording medium-related data, management data 
which were used to perform photography and create the 5 
image data recorded in the recording medium 1100. 
Then, the system controlling circuit 1050 performs 
retrieval as to the state of recording in the recording 
medium 1 100 (Step SI 015 in Fig. 14). 
[01 58] The retrieval operation will be described later in 10 
detail. 

[0159] if it is determined (Step S1013 in Fig. 14) that 
the recording medium 1 100 is not connected to the sys- 
tem body 1200 or if it is determined (Step S1014 in Fig. 
14} that the writing protection data Is set in the writing is 
protection information recording area 1 1 10, the process 
proceeds to Step SI 01 8 of Fig. 14, where the system 
controlling circuit 1050 causes the display device 1054 
to provide a warning display indicating that the record- 
ing medium 1 100 is not connected to the system body 20 
1 200 or that the writing protection data is set in the writ- 
ing protection information recording area 1110. Then, 
the process returns to Step SI 004. where the system 
controlling circuit 1050 waits for the main switch 1060 to 
be operated. 25 
[0160] Then, the system controlling circuit 1050 
causes the display device 1054 to visually display the 
remaining recordable number of photographic pictures, 
the date of photography, a shooting mode, various mes- 
sages and the like which are recorded in the recording 30 
medium 1100, on the basis of the aforementioned dis- 
crimination trribrmation data, camera-related data and 
recording medium-related data of the recording medium 
1100, the management data recorded in the manage- 
ment data recording area 1 1 02 of the recording medium 35 
1 100, various kinds of modes which are selectively set 
by the svitch group 1056 and various kinds of modes 
which are selectively set according to the kind of the 
recording medium 1 100 connected to the system body 
1200 (Step SI 01 6 in Fig. 14). If the recording medium 40 
1 100 Is a recording medium which is unusable with the 
present system or if the Information data recording area 
1 104 of the recording mecfium 1 100 contains no empty 
area in whk^h data recording is possible (Step SI 01 7 In 
Rg. 14). the system controlling circuit 1050 causes the 4S 
display device 1054 to provide a warning display indi- 
cating that the recording medium 1100 is a recording 
medium unusable with the present system or that the 
information data recording area 1104 of the recording 
medium 1100 contains no empty area in which data so 
recording Is possible (Step S1018 in Fig. 14). Then, the 
process returns to Step SI 004, where the system con- 
trolling circuit 1050 waits for the main switch 1060 to be 
operated. 

[0161] Then, the system controlling circuit 1050 ss 
detects the state of the distance * light measuring switch 
1062. If the distance • light measuring switch 1062 is off, 
the process returns to Step S1004 (Step S1019 in Fig. 



15). if the distance* light measuring switch 1062 is on, 
the system controlling circuit 1050 causes the distance 
measuring drcult 1044 to measure the distance to a 
subject and then moves the focusing lens of the photo- 
graphic optical system 1010 on the basis of the result of 
the distance measurement executed by the distance 
measuring circuit 1044, thereby focusing the photo- 
graphic optical system 1010 onto the subject. Further, 
the system controlling circuit 1050 causes the light 
measuring circuit 1046 to measure the luminance of the 
subject and, on the basis of the result of the light meas- 
urement executed by the light measuring circuit 1046. 
causes the exposure controlling circuit 1042 to control 
the diaphragm mechanism or the shutter mechanism of 
the exposure controlling member 1012 so that the sub- 
ject optical image formed on the image pickup surface 
of the image pickup device 1014 achieves an optimum 
amount of exposure, thereby determining the amount of 
exposure of the subject by means of the exposure con- 
trolling member 1012 (Step S1020 in Fig. 15). 
[0162] Then, the system controlling drcu'it 1050 
detects the state of the recording starting switch 1064, 
and the distance measuring operation and the tight 
measuring operation of Step S1020 are repeated until 
the recording starting switch 1064 is turned on (Step 
SI 021 in Fig. 15). If It is determined that the recording 
starting switch 1 064 is turned on, the system controlling 
circuit 1050 initiates a photographic operation, and 
causes the A/D conversion circuit 1016 to digitize an 
analog image signal outputted from the image pickup 
device 1014 and stores the obtained image data in the 
image memory 1024 (Step SI 022 in Fig. 15). 
[0163] The above-described distance measuring 
operation, light measuring operation and photographic 
operation will be described later in greater detail. 
[0164] During the alx}ve-desaibed photographic 
operation, each time a photographic Image is recorded, 
tiie system controlling circuit 1 050 counts the number of 
recorded photographic pictures and accumulates the 
count number, thereby updating data indicative of the 
cumulative number of the recorded photographic pic- 
tures. The system controlling circuit 1050 temporarily 
stores the updated data in the register of the system 
controlling circuit 1050 or the control data memory 1052 
(Step SI 023 in Rg. 15). Then, the system controlling 
drcult 1050 obtains photography-related data contan- 
ing data indicative of a discrimination number peculiar 
to the recorded photographic image, from data indica- 
tive of a disaimination number peculiar to tiie system 
body 1200 and the data irxiicative of the cumulative 
number of the recorded photographs pictures, and the 
system contrdling circuit 1050 stores the thus-obtained, 
photography-related data in the image memory 1024 
via the memory oontrolfing drcult 1020 (Step SI 024 In 
Fig. 15). 

[0165] The aforesaid photography-related data 
includes, in addition to the discrimination number pecu- 
liar to the recorded photographic Image, data indicative 
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of various information such as the class number and 
manufacturer's serial number of the system body 1200, 
the size and kind of the Image pickup device 1014 pro- 
vided In the system body 1200. the total nunt)er of pix- 
els of the image pickup device 1014, the presence or 5 
absence of a color filter, the kind, configuration and 
characteristics of the color filter or the discrimination 
number thereof, the characteristics or disaimination 
number of an infrared cut filter, the characteristics or 
discrimination number of an optical low-pass filter, the 10 
class number and manufacturer's serial number of a 
photographic lens used for photography, the foca! 
length, measured distance, aperture value, and shutter 
speed value of the photographic lens during photogra- 
phy, a continuous-shooting speed value selected during 75 
photography, the date and time of photography, a tem- 
perature at the time of photography, the type of white 
balance, a color temperature at the time of photography, 
the use or nonuse of a flash unit, and the class number 
and manufacturer's serial number of the flash unit. 20 
10166] Then, if the value of the data indicative of the 
cumulative number of the recorded photographic pic- 
tures, which is included In the photography-related data 
stored in the image memory 1024. has increased by a 
predetermined number of pictures (for example, by one 25 
hundred pictures) from the value of the data indicative of 
the cumulative number of the recorded photographic 
pictures stored in the nonvolatile memory 1090 (Step 
SI 025 in Rg. 15). the system controlling circuit 1050 
reads the data indicative of the cumulative number of 30 
the recorded photographic pictures from the register of 
the system controlling drcurt 1050 or the control data 
memory 1052 together with another data and flag such 
as the battery replacement flag, and stores the read 
data in the nonvolatile memory 1090. Thus, the system 3S 
controlling circuit 1050 updates the contents of the data 
and flag stored in the nonvolatile memory 1090 (Step 
SI 026 in Fig. 15). 

[0167] The present system may also be arranged so 
that, in the above-described operation, the contents of 40 
the data and the flag stored In the nonvolatile memory 
1090 may be updated by reading only the data indica- 
tive of the cumulative number of the recorded photo- 
graphic pictures from among the data and flag stored or 
set in the register of ttie system controlling drcuit 1050 4S 
or tfie control data memory 1052. 
[0168] On the other hand, if tiie value of the data Indic- 
ative of the cumulative nunfit>er of the recorded photo- 
graphic pictures, which is included in tiie photography- 
related data stored in the Image memory 1024, has not so 
increased by the predetermined number of pictures {for 
example, by one hundred pictures) from the value of the 
data Indicative of the cumulative number of tfie recorded 
photographic pictures stored in tfie nonvolatile memory 
1090 (Step S1025 in Rg. 15). the process proceeds to ss 
Step SI 027 which will be described later. 
[0169] Then, if it is determined in Step 81 027 ttiat the 
recording starting switch 1064 remains on and tfiat the 



system controlling drcuit 1050 is Instructed to continue 
a continuous-shooting operation, it is determined in 
Step S1028 of Rg. 15 whether the image memory 1024 
has an empty area in which image data can be stored. 
If the image memory 1024 has an empty area in which 
image data can be stored, the process returns to Step 
Si 01 9. and the above-descn^bed operation is repeated. 
On the other hand, if it is determined in Step SI 027 that 
tiie recording starting switch 1064 is off and that the 
system controlling drcuit 1050 Is instructed to interrupt 
the continuous-shooting operation, or if it is determined 
in Step SI 028 tfiat since the image memory 1024 does 
not contain an empty area in which image data can be 
stored, no photographic operation can be performed, 
tiie system controlling circuit 1050 reads the image data 
and photography-related data stored in the image mem- 
ory 1024 while storing management data, such as a 
FAT (f ne aOocation table) representative of tiie state of 
use of each cluster corresponding to tiie unit of use of 
tiie information data recording area 1 104, in a portion of 
tiie data recording area of the image memory 1024. 
which management data is to be recorded in tiie man- 
agement data recording area 1102 of the recording 
medium 1 1 00 togetiier with tiie image data and the pho- 
tography-related data. Then, tiie system controlling cir- 
cuit 1050 records the read Image data and 
photography-related data in the information data record- 
ing area 1104 of the recording medium 1100 tfirough 
ttie memory controlling drcuit 1020, tiie interface 1026, 
tiie connector 1030. the connector 1 108 and the inter- 
face 1 1 06. After that, the system controlling circuit 1050 
reads the management data such as tiie FAT from the 
image memory 1024. and records tiie read manage- 
ment data In the management data recording area 1 1 02 
of tiie recording medium 1 100 through tiie memory con- 
trolling drcuit 1020. tiie interface 1026. the connector 
1030, tiie connector 1 108 and the interface 1 106. 
[0170] The above-descn*bed processing operation is 
performed on a plurality of photographic images on pic- 
ture-by-picture basis, and is repeated by the number off 
times corresponding to the number of pictures which 
are respectively formed by the plurality of photographic 
images. When a series of processing operations comes 
to an end. the process returns to Step Si 004 of Fig. 14. 
where ttie system controlling drcuit 1050 waits fbr tfie 
main switch 1060 to be operated. 
[01 71 1 The aforementioned recording operation will be 
described below in detail. 

[01 72] The third embodiment has been described with 
reference to the example In which the contents off infor- 
mation Indicated by tiie data orffag recorded in tiie non- 
volatile memory 1090 include the data indteative off ttie 
cumutetive number off tfie recorded photographic pic- 
tures which are respectively formed by tiie image sig- 
nals recorded in the recording medium 1100, and ttie 
required data or flag, such as tiie battery replacement 
flag. However, ttie present system may also be 
arranged in such a manner that other data which will be 
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described later, such as camera-related data, recording 
medium-related data and data indicative of the record- 
ing structure of data recorded in the recording medium 
1100. may be stored in the nonvolatile memory 1090. 
Further, If the recording medium 1100 is a hard disk 5 
unit, data indicative of the nunlber of start-up operations 
of the hard disk unit may be stored in the nonvolatile 
memory 1 090. 

[0173] If the present system is arranged in such a 
manner that data indicative of the recording structure of 10 
data recorded in the recording medium 1 100 is stored in 
the nonvolatile memory 1090 as the contents of infor- 
mation indicated by the data or flag stored in the nonvol- 
atile memory 1090, each time the operating mode of the 
system is set to the standby mode, ttie data indicative of is 
the recording structure of data recorded in the recording 
medium 1100 is read from the register of the system 
controlling circuit 1050 or the control data memory 1052 
and is then stored in the nonvolatile memory 1090. 
Each time the setting of tiie standby mode is cancelled. 20 
the data indicative of the recording structure of data 
recorded in tiie recording medium 1 100 is read from the 
nonvolatile memory 1090 and is then written and stored 
in the register of the system controlling circuit 1050 or 
the control data memory 1 052. According to the above- ^ 
described anrangement it is possible to record or repro- 
duce file data on or from tiie recording medium 1100 
without tiie need to start up ttie recording medium 1 100 
for the purpose of obtaining tiie data indicative of the 
recording structure of data recorded in the recording so 
medium 1100. 

[0174] If tiie recording medium 1 100 is a hard disk 
unit, the data indicative of the recording structure of 
data recorded in the recording medium 1100 includes 
information such as the number of sectors required to 35 
form one track on each hard disk in tiie hard disk unit 
the number of heads of tiie hard disk unit, the number of 
sectors required to form one cluster, the total number of 
clusters, position information about tiie leading sector of 
a first FAT. position information at)0ut the leading sector 40 
of a second FAT, position information about the leading 
sector of each directory entry, position infbrmation 
about tiie leading sector of the Information data record- 
ing area 1 104. a last allocation cluster indicating up to 
which cluster data are recorded, a next free duster indi- 45 
eating from which cluster data can be recorded, the 
number of used clusters Indtoative of tiie number of 
clusters on which data are recorded, and the number of 
unused clusters indicative of the rennaining number of 
recordable clusters. so 
[0175] The position information about each of the 
leading sectors Includes data indicative of the cylinder 
number, head number, sector number and the like of the 
hard disk. 

[01 76] Fig. 1 6 is a flowchart which serves to explain in ss 
detail the retrieval routine executed in Step S1015 of 
Fig. 14. 

[01 77] Refen^ing to Rg. 1 6, If the operation of perform- 



ing retrieval as to the state of recording In the recording 
medium 1 100 has not yet been completed (Step SI 031 
in Fig. 16). the system controlling circuit 1050 reads 
data, such as the kind, characteristics, data-recordable 
capacity, discrimination number, and trademark usat)le 
as a discriminator, of the recording medium 1 100, which 
are recorded in the recording-medium discrimination 
information recording area 1112 of the recording 
medium 1100. through the interface 1106. the connec- 
tor 1108, tiie connector 1030 and tiie interface 1026 
(Step SI 032 in Fig. 16). If it Is determined In Step 
SI 033 of Rg. 16 tiiat the recording medium 1 100 con- 
nected to the system body 1200 is a recording medium 
which is usable with the present system, the process 
proceeds to Step SI 036 of Fig. 16. In Step SI 036. rt is 
determined whether the recording medium 1100 is a 
memory card or a hard disk unit, and a check is made 
as to tiie kind of the memory card or the hard disk unit. 
According to the kind of ttie recording medium 1 100. the 
operating modes of the respective photographing, 
recording, reproducing and transmitting operations are 
set so that transmission and reception off data between 
tiie system controlling drcuit 1050 and the recording 
medium 1 100 are optimized. 

[0178] With tiie above-described processing opera- 
tion, it is possible to optimally set the speeds of trans- 
mlsston and reception of data commands and the like 
between the system controlling circuit 1050 and the 
recording medium 1 100 connected to the system body 
1200. Particularly, it Is possible to optimally set a contin- 
uous-shooting speed, tiie maximum recordable number 
of pictures and tiie like In the continuous-shooting 
recording mode. 

[01 79] The above-desaibed discrimination operation 
of tiie recording medium 1100 is not limited to the 
above-described method in which the system control- 
ling circuit 1050 directiy reads the data recorded in the 
recording-medium discrimination Information recording 
area 1 1 12 of the recording medium 1 100 and performs 
the aforesaid discrimination operation. For example, it is 
possible to adopt an arrangement in which the control 
drcurt, such as tiie CPU or ttie MPU, whteh is contained 
in the interface 1 1 06 within the recording medium 1 1 00. 
reads such data and performs a discrlminatton opera- 
tion and. on the basis of the result of the discrimination 
operation, a discrimination signal is transmitted from the 
control circuit, such as the CPU or ttie MPU, contained 
In ttie interface 1106 to ttie system controlling circuit 
1050. It is also possible to adopt another arrangement 
in which, when the system controlling drcuit 1050 Is to 
read the data recorded in tiie recording-medium dis- 
aimination infbrmation recording area 1112 of the 
recording medium 1 100. the data read from the record- 
ing-medium discrimination infbrmation recording area 
1112 is temporarily written Into a portion of the data 
recording area of the image memory 1024 via the mem- 
ory controlling circuit 1020 and is read into the system 
controlling circuit 1050 via ttie memory controlling clr- 
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cult 1020. 

[0180] Of the data recorded in the recording-medium 
discrimination information recording area 1112, infor- 
mation relative to the data-recordable capacity of the 
recording medium 1100 includes information indicative s 
of the total data-recordable capacity of the camera man- 
agement data recording area 1114, the management 
data recording area 1 102, the information data record- 
ing area 1 104 and undefined recording areas, the data- 
recordable capacity of each of these areas and the io 
recording position of each of the data recording areas. 
Accordingly, if a plurality of kinds of recording media 
having different data-recordable capacities are provided 
as the recording medium 1 100 to be connected to the 
system body 1200, the system controlling circuit 1050 75 
can recognize the total data-recordable capacity of the 
camera management data recording area 1114, the 
management data recording area 1 102, the infomiation 
data recording area 1104 and the undefined recording 
areas, the data-recordable capacity of each of these 20 
areas and the recording position of each of the data 
recording areas of each of the recording media. 
[0181] Also, if the recording medium 1 100 to be con- 
nected to the system body 1200 Includes a plurality of 
recording media which differ from each other in kind, 25 
characteristic arrd data-recordable capacity, the system 
controlling circuit 1050 can recognize information rela- 
tive to the kind, characteristics and data-recordable 
capadty of each of the recording media on the basis of 
the data recorded in the recording-medium discrimina- 30 
tion information recording area 1112 of the recording 
medium 1100. Further, on the basis of the data 
recorded in the recording-medium discrimination infor- 
mation recording area 1112 of the recording medium 
1 100. the system controlling circuit 1050 can also rec- 35 
ognize the camera-related date recorded in the camera- 
related data recording area 1 1 14 of each of the record- 
ing media and information indicative of the recording 
position of the recording medium-related data. 
[0182] If it is determined in Step S1033 from the data 40 
recorded in the recording-medium discrimination infor- 
mation recording area 1112 that, for example, the 
recording medium 1 100 connected to the system body 
1200 has a kind, a characteristic or a data-recordable 
capability unadaptable to the present system or a trade- 4S 
mark or the like which can be used as a discrimination 
number or a discriminator unadaptable to the present 
system, the system controlling circuit 1050 determines 
that the recording medium 1 100 connected to the sys- 
tem body 1 200 is a recording medium unusable with the so 
present system, and sets a recording-medium unadapt- 
able flag in the register of the system oontroliing circuit 
1050 or the control data memory 1052 (Step S1034 in 
Fig. 16). Then, the system controlling circuit 1050 
causes the display device 1054 to provide a warning ss 
display indicating that the recording medium 1 100 is a 
recording medium unusable with the present system, 
and stops the power supply part 1082 from supplying 



electric power to the recording medium 1100 (Step 
SI 035 in Fig. 16). 

[0183] Then, the system controlling circuit 1050 per- 
forms retrieval of camera-related data and recording 
medium-related data within the camera-related data 
recording area 1114 of the recording medium 1100 
through the interface 1106. the connector 1108, the 
connector 1030 and the interface 1026 (Step SI 037 In 
Rg. 16). If camera-related data or recording medium- 
related data is present in the camera-related data 
recording area 1114 (Step S1038 in Fig. 1 6), the system 
controlling circuit 1 050 reads the camera-related data or 
the recording medium-related data from the camera- 
related data recording area 1114. and sets and exe- 
cutes a photographic mode or a recording nrKXje in 
accordance with the read data or program (Step S1039 
in Fig. 16). 

[0184] The camera-related data include data Indfoa- 
tive of Information about the camera part of the present 
system, such as system discrimination data indicative of 
the kind and the manufacturer's serial number of the 
camera part, an adjustment value for balance adjust- 
ment in the camera part, an adjustment value for auto- 
matic focusing in the camera part, an adjustment value 
for automatic exposure in the camera part, the sensitiv- 
ity variation and tiie compensation value of the image 
pickup device 1014 in the camera part, tiie temperature 
characteristics and the compensation value of each 
constitoent part of tiie camera part, recording-medium 
discrimination data Indfoative of a recording medium 
usable with the present system, and a damaged portion 
of the recording medium, as well as a program for oper- 
ating the system controlling circuit 1050. The recording 
medium-related data include data Incficative of a record- 
ing-medium dIscrMnation number peculiar to the 
recording medium such as tiie manufacturer's serial 
number of the recording medium 1 1 00, and data indica- 
tive of the recorcfing structure of data of the recording 
medium 1100. If the recording medium 1100 Is a hard 
disk unit, the recording medium-related data furtiier 
include data indicative of the number of start-up opera- 
tions of the hard disk unit. If the recording medium 1 100 
is a memory card, the recording medium-related data 
further include data Indicative of infbrmatfon such as the 
number off times of data erasure for each block of the 
data recording area of the memory card. In accordance 
witti tiie abov&desaibed data and program, the system 
controlling circuit 1050 sets the numerical values and 
operating mode required for the operation of each part 
of the present system and for photographing and 
recording operattons, and executes tiie required pro- 
gram. 

[0185] Of the above-described recording medium- 
related data, the data indicative of the recording struc- 
ture of data of tiie recording medium 1100 includes, if 
the recording medium 1 100 Is a hard disk unit informa- 
tion such as tiie number of sectors required to form one 
trade on each hard disk in the hard 6tsk unit, the number 
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of heads of the hard disk unit, the number of sectors 
required to form one cluster, the total number of clus- 
ters, position information about the leading sector of a 
first FAX position information ak}Out the leading sector of 
a second FAT. position information about the leading 5 
sector of each directory entry, position information 
about the leading sector of the information data record- 
ing area 1104, a last allocation cluster indicating up to 
which cluster data are recorded, a next free cluster indi- 
cating from which cluster data can be recorded, the 10 
number of used clusters indicative of the number of 
clusters on which data are recorded, and the number of 
unused dusters indicative of the remaining number of 
recordable clusters. 

[0186] The position information about each of the is 
leading sectors includes data indicative of the cylinder 
number, head number, sector number and the like of the 
hard disk. 

[0187] If it is determined in Step SI 038 that neither 
camera-related data nor recording medium-related data 20 
is present in the camera-related data recording area 
1 11 4 of the recording medium 1 1 00. the system control- 
ling circuit 1050 sets and executes a photographic 
mode or a recording mode in accordance with a starxJ- 
ard program and data indicative of various standard val- 25 
ues, botii of which are stored in a ROM of the system 
controlling circuit 1050 or a ROM of the control data 
memory 1052 (Step SI 040 in Rg. 16). 
[0188] According to the atx>ve-descrlbed arrange- 
ment, the data and program required for operating the 30 
system are beforehand stored in the recording medium 
1 100 such as a memory card and a hard disk unit. Dur- 
ing start-up of tiie system, the data and the program are 
read into the system controHing circuit 1050 and. during 
an operation of the system, tine required numerical val- 35 
ues and operating mode are set so that they can be exe- 
cuted. 

[0189] The camera-related data and the recording 
medium-related data recorded In the camera-related 
data recording area 1114 may also be read into the sys- 40 
tem controlling circuit 1050 in such a way that tiie data 
recorded in the camera-related data recording area 
1 1 14 of the recording medium 1 100 is written into a por- 
tion of the data recording area of the Image memory 
1024 through the interface 1106, tiie connector 1108, 45 
the connector 1030, the interface 1026 and the memory 
controlling circuit 1020 and tiie written data is then read 
into the system controlling circuit 1050 through the 
memory contrdling drcuit 1020. 

[01 90] Then, the system controlling circuit 1 050 writes so 
the management data recorded in the management 
data recording area 1 1 02 of tiie recording medium 1 1 00 
into a portion of the data recording area of tiie image 
memory 1024 through the interface 1 106, the cormeclor 
1108. the connector 1030. tiie Interface 1026 and the 55 
memory controlling drcuit 1020. and the written man- 
agement data is then read into the memory controlling 
circuit 1020 through the memory controlling circuit 1020 



to perform retrieval of the state of recording of files in 
ttie recording medium 1 100 (Step SI 041 in Fig. 16). 
[0191] The file retrieving operation will be desaibed 
later in greater detail. 

[0192] Then, on the basis of the file retrieving opera- 
tion executed in Step SI 041, the system controlling cir- 
cuit 1050 detects whether an abnormality is present In 
file management information such as a directory entry 
and a FAT (Step SI 042 in Fig. 16). H there is no abnor- 
mality, the process returns to the main operating rou- 
tine. If tiiere is an abnormality, the system contrdling 
drcuit 1050 executes processing such as conrection of 
the file management Infornr^tion, display of a warning 
indicative of tiie occurrence of tiie abnormality, and inhi- 
bition of use of an abnormal portion in the information 
data recording area 1 104 (Step SI 043 in Rg. 16). 
[01 93] The abnormality of the fife management infor- 
mation occurs, for example, if a directory entry indica- 
tive of the leading end of the chain of clusters is not 
updated and hence absent in a file which normally has 
a structure formed by the chained clusters each consti- 
tuting the recording unit of data. In this case, it will be 
inpossible to perform retrieval from a link list indicative 
of the chain of the clusters and recorded in tiie FAT, or a 
file size indicated by the directory entry will differ from a 
file size obtained by performing retrieval from the link list 
Indicative of the chain of the dusters and recorded in 
ttie FAT 

[01 94] In the above-described case, an error occurs in 
data contained in either one or both of the diredory 
entry and tiie link list recorded In the FAT. witii tiie result 
ttiat while the next data is being recorded or erased, the 
data may be destroyed. 

[01 95] Similarly, if part or the whole of the link list con- 
taining information recorded in tiie FAT and indicative of 
tiie chain of the clusters is indicated by anotiier direc- 
tory entry or if information indicated by the link list does 
not indicate the end of the chain of the clusters and ter- 
minates with information indicating that no data is 
recorded, data may be destroyed during the next data 
recording or erasing operation. 
[0196] If tiie system controlling drcuit 1050 detects 
the above-described abnormality in the file manage- 
ment information, the system controlling drcuit 1050 
provides a display indicative of a warning of the occur- 
rence of the abnormality of the file management infor- 
mation and also executes processing, such as 
correction of file management information such as the 
directory entries and the link list recorded in the FAT, 
and setting for inhibition of use of the abnormal portion 
in the information data recording area 1 104. 
[01 97] When the above-descrbed file retrieving oper- 
ation is completed, the retrieval routine is brought to an 
end and the process returns to the main operating rou- 
tine. 

[01 98] Fig. 1 7 is a flowchart which serves to explain In 
detail tiie distance * light measuring routine executed in 
StepS1020of Fig. 15. 
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[01 99] Referring to Fig. 1 7, if the distance • light meas- 
uring switch 1062 is on, the system controlling circuit 
1050 measures the distance to a subject by means of 
the distance measuring circuit 1044, and stores meas- 
ured-distance data Indicative of the result of the dis- $ 
tance measurement in the register of the system 
controlling circuit 1 050 or the control data memory 1 052 
(Step SI 051 in Fig. 17). Then, the system controlling 
circuit 1050 measures the luminance of the subject by 
means of the light measuring circuit 1046. and stores io 
measured-light data Indicative of the result of the light 
measurement in the register of the system controlling 
circuit 1050 or the control data memory 1052 (Step 
Sl052inFig. 17). 

[0200] Further, the system controlling circuit 1050 75 
determines whether It is necessary to cause the flash 
unit 1048 to flash, on the basis of the result of the light 
measurement (Step SI 053 in Fig. 17). If it Is necessary 
to cause the flash unit 1 048 to flash, the system control- 
ling circuit 1050 sets a flash flag to start a charging 20 
operation for the flash unit 1 048 (step SI 054 In Rg. 1 7). 
[0201 ] Fig. 1 8 is a flowchart which serves to explain in 
detail the photographic operation executed in Step S22 
off Fig. 15. 

[0202] Ref enring to Fig. 1 8. If the distance • light meas- 25 
uring switch 1062 is on. the system controlling drcult 
1050 reads the measured-distance data stored in the 
register of the system controlling circuit 1 050 or the con- 
trol data memory 1052, and causes the lens controlling 
circuit 1040 to control the movement of the focusing so 
lens of the photographic optical system 1010 on the 
basis of the read measured-distance data, thereby 
bringing the photographic optical system 1010 into the 
In-fbcus state (Step S1061 In Rg. 18). Then, the system 
controlling circuit 1050 reads the measured-light data 3S 
stored in the register of the system controlling circuit 
1050 or the control data memory 1052 and determines, 
on the basis of the read measured-light data, the 
amount of exposure of a subject image formed on the 
image pickup surface of the image pickup device 1014. 40 
Then, the system controlling drcult 1050 causes the 
exposure controlling drcuit 1042 to drive the shutter 
mechanism of the exposure controlling member 1012 to 
maintain the open state of the shutter mechanism of the 
exposure controlling meml^er 1012 during a time inter* 45 
val corresponding to the determined amount of expo- 
sure, thereby exposing the image pickup surface of the 
image pickup device 1014 to the photographed-sut)ject 
optical image (Steps S1062 and S1063 in Fig. 18). 
[0203] Then, the system controlling circuit 1050 so 
detects whether the flash flag is set which is to be set 
according to the result of the light measurement exe- 
cuted by the light measuring drcuit 1046 (Step SI 064 in 
Rg. 18). If the flash unit is set, the flash unit 1048 is 
made to flash (Step SI 065 in Fig. 1 8). ss 
[0204] If it is determined (Step SI 066 In Rg. 18) that 
the exposure time has elapsed whk;h is set according to 
the determined amount of exposure for exposing the 



image pickup surface of the image pickup device 1014 
to the photographed-subject optical image by the shut- 
ter mechanism 1012 of the exposure controlling mem- 
ber 1012, the system controlling drcult 50 causes the 
exposure controlling drcuit 1042 to drive the shutter 
mechanism of the exposure controlling member 1012 
so as to close the shutter mechanism of the exposure 
controlling member 1012, thereby completing the oper* 
ation of exposing the image pickup surface of the image 
pickup device 1014 to the photographed-subject optical 
image. (Step SI 067 in Rg. 18). Then, the system con- 
trolling circuit 1050 causes the image pidojp device 
1 01 4 to output the charge signal stored therein, and dig- 
itizes the charge signal by means of the A/D conversion 
drcuit 1016. The data outputted from the A/D conver- 
sion circuit 1016 is supplied to the image memory 1024 
via the memory controlling drcuit 1020, whereby data 
corresponding to an image for one photographic picture 
Is temporarily stored In the image memory 1024 (Step 
S1068 In Rg. 18). 

[0205] Fig. 1 9 is a flowchart which serves to explain in 
detail the recording routine executed in Step SI 029 of 
Rg. 15. 

[0206] Referring to Rg. 19, the system controlling dr- 
cult 1050 stores data corresponding to Information 
which can be arbitrarily set by an operator, such as a 
number and irrformation indicative of a character, a 
sound, a pictorial pattern and the like, in the image 
menrK>ry 1024 via the memory controlling circuit 1020 as 
additional Infbrmatton relative to image data to be 
recorded in the recorcfing medium 1 100 (Step S1071 in 
Rg. 19). 

[0207] The data corresponding to the additional infor- 
mation is supplied to the image memory 1024 from an 
additionai-irrformation generator for generating add- 
tional-information data in accordance with the operation 
of an additional-information data input switch (not 
shown) provided in tiie switch group 1056. Othenwise, 
the data corresponding to the additional information is 
supplied from an audio input device (not shown) pro- 
vided as an external device of the system to the image 
memory 1024 through the connector 1034, the data 
communication controlling drcuit 1028 and the interface 
1026. 

[0208] Then, the system controlling drcuit 1 050 gen- 
erates the data required for creating an Image file 
formed by recording the image data in the recording 
medium 1100, such as a file name, a file attribute, tiie 
date of file creation and the time of file creation. The 
menrory controlling drcuit 1020 stores such data in a 
portion of the data recording area of the Image memory 
1024 via the memory controlling circuit 1020 (Step 
SI 072 in Fig. 19). 

[0209] Part or tiie whole of tiie data indicative of the 
file name corresponds to data indicative of a discrimina- 
tion number or symbol peculiar to a recorded photo- 
graphic Image which data is formed by a discrimination 
number peculiar to the system, such as the manufac- 
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turer*s serial number of the system body 1200. and the 
cumulative number of recorded photographic images 
which are recorded in the recording medium 1100 as 
Image signals. Alternatively, part or the whole of the 
data indicative of the file name corresponds to data s 
Indicative of a discrimination number or symlx)l peculiar 
to a recorded photographic image which data is formed 
by a discrimination number peculiar to the recording 
medium 1100. such as the manufacturer's serial 
number of the recording medium 1 1 00. and the cumula- w 
tive number of recorded photographic images which are 
recorded in the recording medium 1100 as image sig- 
nals. During creation of image files, by adding the data 
indicative of the aforesaid file name to each of the image 
files, it is possible to prevent occurrence of image files is 
having the same name. 

[021 0] The photography-related data may also contain 
data indicative of a discrimination number peculiar to a 
recorded photographic image which data is formed by a 
discrimination number peculiar to the system, such as 20 
the manufacturer's serial number of the system body 
1200. and the cumulative number of recorded photo- 
graphic images which are recorded in the recording 
medium 1100 as image signals or by a discrimination 
number peculiar to the recording medium 1 1 00. such as ss 
the manufacturer's serial number of the recording 
medium 1100. and the cumulative numt)er of recorded 
photographic images which are recorded in the record- 
ing medium 1 1 00 as image signals. Further, part or the 
whole of the data indicative of the file name may be so 
formed as data corresponding to a discrimination 
number or symbol indicating that the photography- 
related data contains data corresponding to a discrimi- 
nation signal peculiar to the recorded photographic 
image. During creation of image files, if the data indica- 35 
tive of the file name is added to each of the image files, 
since the data indicative of the file name serves as an 
index for retrieval of the photography-related data, it is 
possible to prevent occurrence of image files having the 
same name. 4o 
[021 1 ] Then, the system controlling circuit 1 050 reads, 
from the image mennory 1024. the Image data, the pho- 
tography-related data containing data conresponding to 
the discrimination number peculiar to the recorded pho- 
tographic image and data corresponding to the addi- 4S 
tional information, while storing the management data, 
such as a FAT representative of the state of use of each 
cluster con'esponding to the unit of use of the irrfbrma- 
tion data recording area 1104, in a portion of the data 
recording area of the image memory 1024, which man- so 
agement data is to be recorded in the management data 
recording area 1102 of the recording medium 1100 
together with the image data. Then, the system control- 
ling circuit 1050 records the read image data in the 
inforn^tion data recording area 1104 of the recording ss 
medium 1100 through the memory controlling circuit 
1020. the interface 1026. the connector 1030, the con- 
nector 1 108 and the interface 1 106. Then, tiie system 



controlling circuit 1050 records the management data 
stored in the portion of the data recording area of the 
image memory 1024, such as the FAT representative of 
the state of use of each cluster corresponding to the unit 
of use of the information data recording area 1 104, in 
the management data recording area 1102 of the 
recording medium 1 100 through tiie memory controlling 
drcurt 1020, the interface 1026. the connector 1 030. the 
connector 1108 and the interface 1106. Further, the 
system controlling circuit 1050 records the data stored 
in the portion of the data recording area of the image 
memory 1024 and required for creating an image file, 
such as a file name, a file attritxjte. the date of file aea- 
tion and the time of file creation, in the management 
data recording area 1 102 of the recorcfing medium 1 1 00 
through tiie memory controlling circuit 1020, the inter- 
face 1026. the connector 1030, the connector 1 108 and 
tiie interface 1 106 (Step SI 073 in Fig. 19). 
[0212] The above-described image file recording 
operation will be descnlded later In greater detail. 
[0213] The aforesaid photography-related data 
recorded together with the image data in the information 
data recording area 1 104 of the recording medium 1 100 
during the image file recording operation executed in 
Step SI 073 includes. In addition to tiie discrimination 
number peculiar to ttie recorded photographic image, 
data Indicative of various information such as tiie dass 
number and manufacturer's serial number of the system 
body 1 200, the size and kind of the image pickup device 
1014 provided in the system txxiy 1200, the total 
number of pixels of the image pickup device 1014, the 
presence or absence of a color filter, the kind, configu- 
ration and characteristics of the color filter or the dis- 
aimination number thereof, the characteristics or 
discrimination number of an infrared cut filter, the char- 
acteristics or discrimination number of an optical low- 
pass filter, the dass number and manufecturer's serial 
number of a photographic lens used for photography, 
the focal length, measured distance, aperture value, 
and shutter speed value of the photographk; lens during 
photography, a continuous-shooting speed value 
selected during photography, the date and time of pho- 
tography, a temperature at tfie time of photography, the 
type of white balance, a color tenperature at tiie time of 
photography, tiie use or nonuse of a flash unit, and the 
dass number and manufacturer's serial number of the 
flash unit. 

[0214] Then, if innage data to be recorded in tiie 
recording medium 1100 remains in tiie image memory 
1024. the system controlling drcuit 1050 returns to Step 
SI 071 and repeats the above-described series of 
image file recording processing operations (Step SI 074 
in Fig. 1 9). If no image data to be recorded in the record- 
ing medium 1100 remains in the image memory 1024, 
tiie system controlling circuit 1050 records the camera- 
related data and the recording mediunrvrelated data in 
the camera-related data recording area 1114 of the 
recording medium 1 100 through the interiace 1026. tiie 
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connector 1030, the connector 1108 and the Interface 
1 1 06 (Step SI 075 in Fig. 1 9). Then, the process returns 
to the main operating routine. 

10215] The camera-related data and the recording 
medium-related data may also be recorded in the 
recording medium 1 100 in such a way that the camera- 
related data and the recording medium-related data 
generated from the system controlling circuit 1050 are 
stored In a portion of the data recording area of the 
image memory 1024 through the memory controlling 
circuit 1020 and the stored data are then recorded In the 
camera-related data recording area 1 1 14 of the record- 
ing medium 1100 via the memory controlling circuit 
1020, the interface 1026, the connector 1030, the con- 
nector 1 108 and the interface 1 106. 
[0216] The camera-related data include data indica- 
tive of Information about the camera part of the present 
system, such as system discrinv'nation data indicative of 
the kind and the manufacturer's serial number of the 
camera part, an adjustment value for balance adjust- 
ment in the camera part, an adjustment value for auto- 
matic focusing in the camera part, an adjustment value 
for automatic exposure in the camera part, the sensitiv- 
ity variation and the compensation value of the Image 
pickup device 1014 in the camera part, the temperature 
characteristics and the compensation value of each 
constituent part of the camera part, recording-medium 
discrimination data indk^atlve of a recording medium 
usable with the present system, and a damaged portion 
of the recording medium, as well as a program for oper- 
ating the system controlling circuit 1050. The recording 
medium-related data include data indicative of a record- 
ing-medium discrimination number peculiar to the 
recording medium such as the manufacturer's serial 
number of the recording medium 1 100. and data indica- 
tive of the recording structure of data of the recording 
medium 1100. If the recording medium 1100 is a hard 
disk unit, the recording medium-related data further 
include data indicative of the number of start-ip opera- 
tions of the hard disk unit. If the recording medium 1 100 
is a memory card, the recording medium-related data 
further include data indicative of information such as the 
number of times of data erasure for each block of the 
data recording area of the memory card. 
[0217] Of the above-described recorcOng medium- 
related data, the data indicative of the recording struc- 
ture of data of the recording medium 1100 Includes, If 
the recording medium 1 100 Is a hard disk unit, Informa- 
tion such as the number of sectors required to form one 
track on each hard disk in the hard disk unit, the number 
of heads of the hard disk unit, the number of sectors 
required to form one cluster, the total number of clus- 
ters, position information about the leading sector of a 
first FAT, position information about the leading sector of 
a second FAT, position Information about the leading 
sector of each directory entry, position information 
about the leading sector of the information data record- 
ing area 11 04. a last alkx»tion cluster indicating up to 



which cluster data are recorded, a next free cluster indi- 
cating from which cluster data can be recorded, the 
number of used clusters indicative of the number of 
clusters on which data are recorded, and the number of 
5 unused clusters indicative of the remaining number of 
recordable clusters. 

[0218] The position information about each of the 
leading sectors includes data indicative of the cylinder 
number, head number, sector nurTt>er and the like of the 

10 hard disk. 

[0219] The system controlling drcuit 1050 selects 
data or a program, whose contents are to be rewritten, 
from among data or a program which is recorded or to 
be recorded in the recording medium 1 100 and which is 

IS contained in the data or the program set in the above- 
described camera-related data or recording mediunrh 
related data, and records the selected data or program 
in the camera-related data recording area 1 1 14 of the 
recording medium 1 100. 

20 [0220] For example, if no camera-related data has 
been recorded in the camera-related data recording 
area 1114 of the recording medium 1100 attached to 
the system body 1200, the camera-related data gener- 
ated from the system controlling circuit 1050 of the sys- 

25 tem txxly 1200 may be recorded. Also, each time 
recording, reproduction, erasure or the like of Image 
data is performed, data may be updated, as required, 
such as data indicative of the recording structure of data 
of the recording medium 1100, or if the recording 

30 medium 1 1 00 is a hard disk unit data indicative of the 
number of start-up operations of the hard disk unit, or if 
tiie recording medium 1100 is a mennory card, data 
indicative of tiie number of times of data erasure for 
each block of tiie data recording area of the memory 

35 card. 

[0221] As described atxTve, in the an-angement in 
which tiie data and program required for the operation 
of each part of tiie system or photographing and record- 
ing operations are beforehand recorded in the recording 

40 medium 1 100 of tiie memory card or the hard disk unit, 
since the data and the program are updated as 
required, the system controlling circuit 1050 can read 
and execute the data or program recorded in the record- 
ing medium 1 100 of the system controlling circuit 1050 

45 during start-up of tiie system. 

[0222] If the above-described series of processing 
operations has been completed, the image file record- 
ing operation is brought to an end. 
[0223] The operation of an electronic still vkfeo sys^ 

so tem according to a fourth embodiment of tiie present 
invention will be described betow with the ftowcharts 
shown in Rgs. 14, 15, 17, 18, 20 and 21. 
[0224] Figs. 14 and 15 show in combination a flow- 
chart of the main operating routine of the electronic still 

55 video system generally shown in Rg. 1 3. 

[0225] In the electronic still vkjeo system according to 
the fourth embodiment of the present Invention, tiie 
retrieval routine shown In Rg. 20 is enrployed in place of 
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the retrieval routine of Step SI 01 5 of Fig. 14, which is 
shown in Rg. 1 6 refen'ed to in the description of the third 
embodiment, while the recording routine shown in Fig. 
21 is employed in place of the recording routine of Step 
SI 029 of Fig. 1 5. which is shown In Fig. 1 9 referred to in 
the description of the third embodiment. Since the other 
processing operations are substantially identical to 
those of the third embodiment, detailed description 
thereof is omitted, and the retrieval routine shown in Fig. 
20 and the recording routine shown in Fig. 21 will be 
desaibed in detail below. 

[0226] Rg. 20 is a flowchart which serves to explain in 
detail the retrieval routine executed in Step Si 01 5 of 
Rg. 14. 

[0227] Referring to Rg. 20, if the operation of perform- 
ing retrieval as to the state of recording in the recording 
medium 1 100 has not yet been completed (Step SI 081 
In Fig. 20), the system controlling circuit 1050 reads 
data, such as the kind, characteristics, data-recordable 
capacity, discrimination number, and trademark usable 
as a discriminator, of the recording medium 1 1 00, which 
are recorded in the recording-medium discrimination 
information recording area 1112 of the recording 
medium 1100, through the interface 1106, the connec- 
tor 1108, the connector 1030 and the interface 1026 
(Step SI 082 in Fig. 20). If it is determined in Step 
SI 083 of Rg. 20 that the recording medium 1 100 con- 
nected to the system body 1200 is a recording medium 
which is usable with the present system, the process 
proceeds to Step SI 086 of Rg. 20. In Step SI 086, it is 
determined whether the recording medium 1100 is a 
memay card or a hard cfisk unit and a check is made 
as to the kind of the memory card or the hard disk unit 
According to the kind of the recording medium 1 1 00, the 
operating modes of the respective photographing, 
recording, reproducing and transmitting operations are 
set so that treuismisston and reception of data between 
the system controlling aVcuit 1050 and the recording 
medium 1 100 are optimized. 

[0228] With the above-described processing opera- 
tion, it is possible to optimally set the speeds of trans- 
mission and reception of data commands and the like 
between the system controlling circuit 1050 and the 
recording medium 1 100 connected to the system body 
1200. Particularly, it is possible to optimally set a contin- 
uous-shooting speed, the maxinum number of pictures 
recordable and the like in the continuous-shooting 
recording mode. 

[0229] The above<lescnl3ed discriminatton operation 
of the recording medium 1100 is not limited to the 
above<lescribed method in which the system control- 
ling circuit 1050 directly reads the data recorded In the 
recording-medium discrimination information recording 
area 1112 of the recording medium 1100 arxJ performs 
the aforesaid discrimination operation. For example, it is 
possible to adopt an arrangement in which the control 
circuit such as tiie CPU or the MPU. which is contained 
in the interface 1 1 06 within the recording medium 1 100, 



reads such data and performs a discrimination opera- 
tion and, on tiie basis of the result of the discrimination 
operation, a discrimination signal is transmitted from the 
control circuit, such as the CPU or the MPU. contained 

5 in the interface 1106 to tiie system controlling circuit 
1050. tt is also possible to adopt another an-angement 
in which, when the system controlling circuit 1050 is to 
read the data recorded in the recording-medium dis- 
aimination information recording area 1112 of tiie 

10 recording medium 1 100, the data read from the record- 
ing-medium discrimination information recording area 
1112 is temporarily written into a portion of the data 
recording area of the image memory 1024 via the mem- 
ory controlling circuit 1020 and is read into the system 

15 controlling circuit 1050 via the memory controlling cir- 
cuit 1020. 

[0230] Of the data recorded in tiie recording-medium 
discrimination information recording area 1112, infor- 
mation relative to the data-recordable capacity of the 

20 recording medium 1 100 includes infbrmatton indicative 
of the total data-recordable capacity of the camera man- 
agement data recording area 1114, the management 
data recording area 1102, the information data record- 
ing area 1 104 and undefined recording areas, the data- 

25 recordable capacity of each of these areas and the 
recording position of each of the data recording areas. 
Accordingly, if a plurality of kinds of recording media 
having different data-recordable capacities are provided 
as the recording medium 1 100 to be connected to the 

30 system body 1200, the system controlling drcuit 1050 
can recognize the total data-reoordak>le capacity of the 
camera management data recording area 1114. tiie 
management data recording area 1 1 02, the information 
data recording area 1104 and the undefined recording 

35 areas, the data-recordable capacity of each of these 
areas and the recording position of each of tiie data 
recording areas of each of the recording media. 
[0231] Also, if the recording medium 1 100 to be con- 
nected to the system body 1200 includes a plurality of 

40 recording media which differ from each other in kind, 
characteristic and data-recordable capacity, the system 
controlling circuit 1050 can recognize information rela- 
tive to tiie kind, characteristics and data-recordable 
capacity of each of the recording media on the basis of 

45 the data recorded In the recording-medium discrimina- 
tion information recording area 1112 of the recording 
medium 1100. Further, on the t>asis of the data 
recorded In the recording-medium discrimination Infor- 
mation recording area 1112 of the recording medium 

50 1 100, the system controlling drcuit 1050 can also rec- 
ognize tiie camera-related date recorded in tiie camera- 
related data recording area 1 1 14 of each of the record- 
ing media and information indicative of the recording 
position of the recording medium-related data. 

55 [0232] If it is determined in Step SI 083 from the data 
recorded in the recording-medium discrimination infor- 
mation recording area 1112 that, for example, the 
recording medium 1 100 connected to the system body 
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1200 has a kind, a characteristic or a data-recordable 
capability unadaptable to the present system or a trade- 
mark or the like which can be used as a discrimination 
number or a discriminator unadaptable to the present 
system, the system controlling circuit 1050 determines 
that the recording medium 1 100 connected to the sys- 
tem body 1 200 is a recording medium unusable wKh the 
present system, and sets a recording-medium unadapt- 
able flag in the register of the system controlling circuit 
1050 or the control data memory 1052 (Step S1084 in 
Fig. 20). Then, the system controlling circuit 1050 
causes the display device 1054 to provide a warning 
display indicating that the recording medium 1100 Is a 
recording medium unusable with the present system, 
and stops the power supply part 1082 from supplying 
electric power to the recording medium 1100 (Step 
SI 085 in Fig, 20). 

[0233] Then, the system controlling circuit 1 050 writes 
the management data recorded in the management 
data recording area 11 02 of the recording medium 1 1 00 
into a portion of the data recording area of the image 
memory 1024 through the interface 1 106. the connector 
1108. tiie connector 1030, the interface 1026 and the 
memory corrtrolling circuit 1020. After that, the system 
controlling circuit 1050 reads the written data into the 
memory controlling circuit 1020 by means of the mem- 
ory controlling circuit 1020, and performs retrieval as to 
the state of recording in the recording medium 1100 
(Step S1087ln Rg.20). 

[0234] The above-described file retrieving operation 
will be described later in greater detail. 
[0235] Then, on the basis of tiie file retrieving opera- 
tk>n executed in Step SI 087, the system controlling cir- 
cuit 1050 detects whetiier an abnormality is present in 
file management information such as a directory entry 
and a FAT (Step SI 088 in Fig. 20), If there is no abnor- 
mality, the process returns to Step SI 090 which will he 
described later. If there is an abnormality, the system 
controlling circuit 1050 executes processing such as 
correction of the file management information, display 
of a warning indicative of the occurrence of the abnor- 
mality, and inhibition of use of an abnormal portion in 
the information data recording area 1104 (Step S1089 
in Rg. 20). 

[0236] The abnormality of the file management infor- 
mation occurs, for example, if a directory entry indica- 
tive of the leading end of the chain of clusters is not 
updated and hence absent in a file which normally has 
a structure formed by the chained clusters each consti- 
tuting the recording unit of data. In this case, it will be 
impossible to perform retrieval from a link list indicative 
of the chain of the clusters and recorded in the FAT, or a 
file size indicated by tiie directory entry will differ from a 
file size obtained by peribrming retrieval from tiie link list 
indicative of tiie chain of the clusters and recorded in 
the FAT 

[0237] In the above-described case, an error occurs in 
data contained in either one or both of tiie directory 



entry and the link list recorded in the FAT. with the result 
tiiat while tiie next data is being recorded or erased, the 
data may be destroyed. 

[0238] Similarly, if part or the whole of the link list con- 

5 talning Information recorded in the FAT and indicative of 
the chain of the clusters is indicated by anotiier direc- 
tory entry or if information indicated by the link list does 
not indicate the end of the chain of the clusters and ter- 
minates witii information indicating that no data is 

10 recorded, data may be destroyed during the next data 
recording or erasing operation. 
[0239] If tiie system controlling circuit 1050 detects 
the above-described abnorntalrty in the file manage- 
ment information, tiie system controlling circuit 1050 

75 provides a display indicative of a warning of the occur- 
rence of tiie abnormality of tiie file management infor- 
mation arxi also executes processing, such as 
correction of file management information such as tiie 
directory entries and the link list recorded in the FAT, 

20 and setting for inhibition of use of the abnormal portion 
in the information data recording area 1 104. 
[0240] Then, the system controlling circuit 1050 per- 
forms retrieval of the camera-related data and the 
recording medium-related data recorded in the informa- 

25 tion data recording area 1 104 of tiie recording medium 
1100 through the interface 1106, the connector 1108, 
tiie connector 1030 and the memory controlling circuit 
1020 (Step Si 090 in Rg. 20). If the camera-related data 
or the recording medium-related data is present in the 

30 information data recording area 1104 of the recording 
medium 1 100 (Step S1091 in Rg. 20), tiie system con- 
trolling circuit 1 050 reads the camera-related data or tiie 
recording medium-related data from the information 
data recording area 1 104, and sets and executes a pho- 

35 tographic mode or a recording nrKXje in accordance with 
tiie read data or program (Step S1092 in Fig. 20). 
[0241] The camera-related data include data indica- 
tive of information afcjout the camera part of the present 
system, such as system discrimination data indicative of 

40 tiie kind and the manufacturer's serial number of the 
camera part, an adjustment value for k>alance adjust- 
ment in the camera part, an adjustment value for auto- 
matic focusing in the camera part, an adjustment value 
for automatic exposure in tiie camera part, tiie sensitiv- 

45 ity variation and the compensation value of the image 
pickup device 1 01 4 in the camera part, the temperature 
characteristics and the compensation value of each 
constituent part of tiie camera part recording-medium 
discrimination data indicative of a recording medium 

so usable with the present system, and a damaged portion 
of the recording medium, as well as a program for oper- 
ating the system controlling circuit 1050. The recording 
medium-related data include data indicative of a record- 
ing-medium discrimination number peculiar to the 

55 recording medium such as tiie manufacturer's serial 
number of the recording medium 1 100, and data indica- 
tive of the recording structure of data of the recording 
medium 1100. If the recording medium 1100 is a heud 
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disk unit» the recording medium-related data further 
include data Indicative of the number of start-up opera- 
tions of the hard disk unit If the recording medium 11 00 
is a memory card, the recording medium-related data 
further include data indicative of information such as the 5 
number of times of data erasure for each block of the 
data recording area of the memory card In accordance 
with the above-described data and program, tiie system 
controlling circuit 1050 sets the numerical values and 
operating mode required for tiie operation of each part 10 
of the present system and for photographing and 
recording operations, and executes the required pro- 
gram. 

[0242] Of the aboveKJescribed recording medium- 
related data, the data indicative of the recording struc- is 
ture of data of the recording medium 1100 Includes, if 
the recording medium 11 00 is a hard disk unit, informa- 
tion such as the number of sectors required to form one 
track on each hard disk in the hard disk unit, the number 
of heads of the hard disk unit the number of sectors 20 
required to form one cluster, the total number of clus- 
ters, position Information about the leading sector of a 
first FAT, position information about tiie leading sector of 
a second FAT, position information about tiie leading 
sector of each directory entry, position information 2s 
about the leading sector of the Information data record- 
ing area 1104, a last allocation cluster indicating up to 
which cluster data are recorded, a next free duster indi- 
cating from which cluster data can be recorded, tiie 
number of used clusters indicative of the number of so 
clusters on which data are recorded, and the number of 
unused clusters indicative of the remaining number of 
recordable clusters. 

[0243] The position information about each of the 
leading sectors includes data indicative of the cylinder 35 
number, head number, sector number and the like of the 
hard disk. 

[0244] If it is determined in Step SI 091 of Fig. 20 that 
neither camera-related data nor recording medium- 
related data is present in the information data recording 40 
area 1104 of the recording medium 1100. the system 
controlling drcuit 1050 sets and executes a photo- 
grapMc mode or a recording mode in accordance witti a 
standard program and data indicative of various stand- 
ard values, both of which are stored In the ROM of the 45 
system controlling circuit 1 050 or the ROM of the control 
data memory 1052 (Step S1093 in Fig. 20). 
[0245] According to the above-described arrange- 
ment, the data and program required for operating the 
system are beforehand recorded in the recording so 
medium 1 100 such as a memory card and a hard disk 
unit. During start-up of the system, the data and the pro- 
gram are read into the system controlling circuit 1050 
and, during an operation of the system, the required 
numerical values and operating mode are set so that ss 
they can be executed. 

[0246] When the above-described setting and execu- 
tion of the photographic mode and recording mode have 



been completed, the retrieval routine is brought to an 
end and the process returns to the main operating rou- 
tine. 

[0247] Fig. 21 is a flowchart which serves to explain in 
detail anotiier example of the recording routine exe- 
cuted in Step SI 029 of Fig, 15. 
[0246] Referring to Fig. 21 . the system controlling cir- 
cuit 1050 stores data corresponding to information 
which can be arbitrarily set by an operator, such as a 
number and information indicative of a character, a 
sound, a pictorial pattern and the like, in the Image 
memory 1 024 via the memory controlling drcuit 1 020 as 
additional information relative to image data to be 
recorded in the recording medium 1 100 (Step S1 101 in 
Fig. 21). 

[0249] The data corresponding to the additional infor- 
mation is supplied to the image memory 1024 from the 
additional-information generator for generating add- 
tional-information data in accordance witii the operation 
of the additional-information data input switch (not 
shown) provkied in the switch group 1056. Otherwise, 
the data conresponding to the additional Information is 
supplied from an audio input device (not shown) pro- 
vided as an external device of the system to the image 
memory 1024 through the connector 1034. the data 
communication controlling circuit 1028 and the interface 
1026. 

[0250] Then, the system controlling circuit 1050 gen- 
erates the data required for creating an image file 
formed by recording the image data in the recording 
medium 1 100, such as a file name, a file attribute, the 
date of file creation and the time of file creatioa The 
memory controlling circuit 1020 stores such data in a 
portion of tiie data recording area of the image memory 
1024 via the memory controlling circuit 1020 (Step 
S1 102 in Fig. 21). 

[0251] Part or the whole of the data indicative of the 
file name corresponds to data indicative of a discrimina- 
tion number or syrnt>ol peculiar to a recorded photo- 
graphic image which data is formed by a discrimination 
number peculiar to the system, such as the manufac- 
turer's serial number of the system body 1200. and the 
cumulative number of recorded photographic images 
which are recorded In the reoorcBng medium 1100 as 
image signals. Aitematively. part or the whole of the 
data indicative of the file name corresponds to data 
indicative of a discrimination number or symbol peculiar 
to a recorded photographic image which data is formed 
by a discrimination number peculiar to the recording 
medium 1100. such as the manufacturer's serial 
number of the recording medium 1 100. and the cumula- 
tive number of recorded photographic images which are 
recorded in tiie recording medium 1100 as image sig- 
nals. During creation of image files, by adding the data 
indicative of the aforesaid file name to each of tiie image 
files, it is possible to prevent occurrence of image files 
having tfie same name. 

[0252] The photography-related data may also contain 
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data indicative of a discrimination number peculiar to a 
recorded photographic image which data is formed by a 
discrimination number peculiar to the system, such as 
the manufacturer's serial nun^er of the system body 
1200. and the cumulative number of recorded photo- 
graphic Images which are recorded In the recording 
medium 1100 as image signals or by a discrimination 
number peculiar to the recording medium 1 100. such as 
the manufacturer's serial number of the recording 
medium 1100, and the cumulative number of recorded 
photographic images which are recorded in the record- 
ing medium 1 100 as image signals. Further, part or the 
whole of the data indicative of the file name may be 
formed as data corresponding to a discrimination 
number or symbol indicating that the photography- 
related data contains data con-esponding to a discrimi- 
nation signal peculiar to the recorded photographic 
image. During creation of image files, if the data indica- 
tive of the file name Is added to each of the image files, 
since the data indicative of the file name serves as an 
index for retrieval of the photography-related data, it is 
possible to prevent occurrence of image files having the 
same name. 

[0253] Then, the system controlling circuit 1 050 reads, 
from the image memory 1024. the image data, the pho- 
tography-related data containing data corresponding to 
the discrimination number peculiar to the recorded pho- 
tographic Image and data corresponding to the addi- 
tional information, while storing the management data, 
such as a FAT representative of the state of use of each 
cluster corresponding to the unit of use of the informa- 
tion data recording area 1 104, in a portion of the data 
recording area of the image memory 1024. which man- 
agement data is to be recorded in the management data 
recording area 1102 of the recording medium 1100 
together with the image data. Then, the system control- 
ling circuit 1050 records the read image data in the 
information data recording area 1104 of the recording 
medium 1100 through the memory controlling circuit 
1020, the interface 1026. the connector 1030. the con- 
nector 1108 and the interface 1106. Then, the system 
contrdting circuit 1050 records the management data 
stored in the portion of the data recording area of tiie 
image memory 1024, such as the FAT representative of 
the state of use of each cluster corresponding to the unit 
of use of the information data recording area 1104, in 
the management data recording area 1102 of the 
recording medium 1 100 through the memory controlling 
circuit 1020, tiie interface 1026, the connector 1030, the 
connector 1108 and the Interlace 1106. Further, the 
system controlling circuit 1050 records the data stored 
In the portion of the data recording area of the Image 
memory 1024 and required for creating an image file, 
such as a file name, a file attrikxite, the date of file crea- 
tion and the time of file creation, into tiie management 
data recording area 1 1 02 of tiie recording medium 1 1 00 
through the memory controlling circuit 1020, the inter- 
face 1026, the connector 1030, the connector 1 108 and 



the interface 1 106 (Step S1 103 in Fig. 21). 
[0254] The above-described image file recording 
operation will be descrft>ed later in greater detail. 
[0255] The aforesaid photography-related data 

5 recorded together wrtin tiie image data in tiie information 
data recording area 1 1 04 of the recording medium 1 1 00 
during tiie image file recording operation executed in 
Step S1 103 includes, in addition to the discrimination 
number peculiar to the recorded photographic image, 

10 data indicative of various information such as the dass 
number and manufacturer's serial number of the system 
body 1200, the size and hind of the image pidoip device 
1014 provided in the system body 1200, the total 
number of pixels of the image pickup device 1014, the 

75 presence or absence of a color filter, the kind, configu- 
ration and characteristics of the color filter or the dis- 
aimination number thereof, the characteristics or 
discrimination number of an infrared cut filter, tiie char- 
acteristics or discrimination number of an optical low- 

20 pass filter, the class number and manufacturer's serial 
number of a photographic lens used for photography, 
tiie focal lengtii, measured distance, aperture value, 
and shutter speed value of the photographic lens during 
photography, a continuous-shooting speed value 

25 selected during photography, the date and time of pho- 
tography, a temperature at the time of photography, the 
type of white balance, a color temperature at tiie time of 
photography, the use or nonuse of a flash unit, and tiie 
dass number and manufacturer's serial number of tiie 

30 flash unit 

[0256] Then, if image data to be recorded In the 
recording medium 1100 remains in tiie image memory 
1024. tiie system confolling circuit 1050 returns to Step 
S1 101 and repeats the atXTve-described series of 

35 image file recording processing operations (Step S1 104 
in Rg. 21). If no image data to be recorded in the record- 
ing medium 1100 remains in the image memory 1024, 
tiie system controlling circuit 1050 records the camera- 
related data and the recording medium-related data in 

40 tiie camera-related data recording area 1114 of tiie 
recording medium 1100 through the interiiace 1026. tiie 
connector 1030, the connector 1108 and tiie interface 
1106 (Step S1 105 in Rg. 21). 
[0257] The above-described image file recording 

45 operation will be described later in greater detail. 

[0258] The aforesaid photography-related data 
recorded together with tiie image data in the information 
data recording area 1 104 of tiie recording medium 1 100 
during tiie image file recording operation executed in 

50 Step 81103 Indudes. In addition to the discrimination 
number peculiar to tiie recorded (^otographic image, 
data indcatra of various Information such as tiie dass 
number and manufacturer's serial number of the system 
body 1 200. tiie size and kind of the image pickup dence 

S5 1014 provided in the system body 1200, the total 
number of pixels of the image pickup device 1014. the 
presence or absence of a color filter, the kind, oonfigu- 
rata'on and characteristics of the color filter or the dis- 
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crimination number thereof, the characteristics or 
discrimination number of an Infrared cut filter, the char- 
acteristics or discrimination number of an optical low- 
pass filter, the class number and manufacturer's serial 
number of a photographic lens used for photography, 5 
the local length, measured distance, aperture value, 
and shutter speed value of the photographic lens during 
photography, a continuous-shooting speed value 
selected during photography, the date and time of pho- 
tography, a temperature at the time of photography, the w 
type of white balance, a color temperature at the time of 
photography, the use or nonuse of a flash unit and the 
class number and manufecturer's serial number of the 
flash unit 

[0259] Then, if Image data to be recorded in the is 
recording medium 1100 remains in the image memory 
1 024, the system controlling circuit 1 050 returns to Step 
S1 101 and repeats the above-described series of 
image file recording processing operations (Step S1 104 
in Fig. 21). If no image data to be recorded in the record* 20 
ing medium 1100 remains In the image memory 1024, 
the system controlling circuit 1050 records the camera- 
related data and the recording medium-related data In 
the camera-related data recording area 1114 of the 
recording medium 1 1 00 through the interface 1 026. the 25 
connector 1030, the connector 1108 and the interface 
1106 (Step S1 105 in Fig. 21). 

[0260] Then, the system controlling circuit 1050 gen- 
erates data such as a file name, a file attribute, the date 
of file creation and the time of file creation as the data 30 
required to record the camera-related data and the 
recording medium-related data in the recording medium 
1100. The memory controlling circuit 1020 stores such 
data in a portion of the data recording area of the Image 
memory 1024 via the memory controlling circuit 1020 3S 
(Step S1 106 in Fig. 21). 

[0261 ] Then, the system controlling circuit 1 050 reads 
the image data, the camera-related data and the pho- 
tography-related data from the image memory 1024. 
while storing the management data, such as a FAT rep- 40 
resentative of the state of use of each cluster corre- 
sponding to the unit of use of the Information data 
recording area 1 1 04, into a portion of the data recording 
area of the image memory 1024, which management 
data is to be recorded in the management data record- 45 
ing area 1102 of the recording medium 1100 together 
with the innage data. Then, the system controlling drcuit 
1050 records the read image data in the information 
data recording area 11 04 of the recording medium 1 100 
through the memory controlling drcuit 1020, the Inter- so 
face 1026, the connector 1030. the connector 1 108 and 
the Interface 1 106. Then, the system controlling drcuit 
1050 records the management data stored in the por- 
tion of the data recording area of the image memory 
1 024, such as the FAT representative of the state of use ss 
of each duster corresponding to the unit of use of the 
information data recording area 1104. In the manage- 
ment data recording area 1 1 02 of the recording medium 



1100 through the memory controlling circuit 1020, the 
interface 1026, the connector 1030, the connector 1108 
and the interface 1 1 06. Further, the system controlling 
drcuit 1 050 records the data stored in the portion of the 
data recording area of the image memory 1024 and 
required to record the camera-related data and the 
recording medium-related data in the recording medium 
1 100, such as a file name, a file attribute, the date of file 
creation and the time of file creation. In the manage- 
ment data recording area 1 102 of the recording medium 
1100 through the memory controlling circuit 1020, the 
Interface 1026. the connector 1030, the connector 1108 
and the interface 1 106 (Step S1 107 In Rg. 21). 
[0262] The above-descrit)ed file recording operation 
will be described later in greater detail. 
[0263] The aforesaid camera-related data Include 
data indicative of information about the camera part of 
the present system, such as system discrimination data 
indicative of the kind and the manufacturer's serial 
number of the camera part an adjustment value for bal- 
ance adjustment in the camera part, an adjustment 
value for automatic focusing in the camera part, an 
adjustment value for automatic exposure in the camera 
part, the sensitivity variation and the compensation 
value of the image pickup device 1014 in the camera 
part, the temperature characteristics and the compen- 
sation value of each constituent part of the camera part, 
recording-medium discrimination data indicative of a 
recording medium usakrfe with the present system, and 
a damaged portion of the recording medium, as well as 
a program Ibr operating the system controlling drcuit 
1050. The recording mediunrf-related data include data 
indicative of a recording-medium discrimination number 
peculiar to the recording medium such as the manufac- 
turer's serial number of the recording medium 1100, 
and data indicative of the recording structure of data of 
the recording medium 1100. If the recording medium 
1100 is a hard disk unit the recording medium-related 
data further include data indicative of the number of 
start-up operations of the hard disk unit. If the recording 
medium 1 100 is a memory card, the recording medfum- 
related data further indude data indicative of informa- 
tion such as the number of times of data erasure for 
each block of the data recording area of the memory 
card. 

[0264] Of the above-described recording medium- 
related data, the data indicative of the recording struc- 
ture of data of the recording medium 1100 Includes, if 
the recording medium 1 100 is a hard disk unit informa- 
tion such as the number of sectors required to form one 
track on each hard disk in tiie hard disk unit, the number 
of heads of the hard disk unit the number of sectors 
required to form one duster, the total number of clus- 
ters, position information about the leading sector of a 
f irst FAT. position irrfonnation about the leading sector of 
a second FAT. position information akx>ut the leading 
sector of each directory entry, position information 
about the leading sector of the lnfbrmatk>n data record- 
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ing area 11 04, a last allocation duster irxJicating up to 
which cluster data are recorded, a next free cluster indi- 
cating from which cluster data can be recorded, the 
number of used clusters indicative of the nun^er of 
clusters on which data are recorded, and the number of 
unused clusters indicative of the remaining number of 
recordable clusters. 

[0265] The position information about each of the 
leading sectors includes data indicative of the cylinder 
number, head number, sector number and the like of the 
hard disk. 

[0266] The system controlling circuit 1050 selects 
data or a program, whose contents are to be rewritten, 
from among data or a program which is recorded or to 
be recorded in the recording medium 1 1 00 and which is 
contained in the data or the program set In the above- 
desaibed camera-related data or recording medium- 
related data, and records the selected data or program 
in the image memory 1024. 

[0267] For example, if no camera-related data has 
been recorded in the camera-related data recording 
area 1114 of the recording medium 1100 attached to 
the system body 1200, the camera-related data gener- 
ated from the system controlling circuit 1050 of the sys- 
tem body 1200 may be recorded. Also, each time 
recording, reproduction, erasure or the like of image 
data is performed, data may be updated, as required, 
such as data indicative of the recording structure of data 
of the recording medium 1100, or if the recording 
medium 1 100 is a hard disk unit, data indicative of the 
nunr^er of start-up operations of the tiard disk unit, or if 
the recording medium 1100 is a memory card, data 
indicative of the number of times of data erasure for 
each block of the data recording area of the menx)ry 
card. 

[0268] As described above, in the arrangement in 
which the data and program required for the operation 
of each part of the system or photographing arxJ record- 
ing operations are beforehand recorded in the recording 
medium 1 100 of the memory card or the hard disk unit, 
since the data and the program are updated as 
required, the system controlling circuit 1050 can read 
and execute the data or program recorded in the record- 
ing medium 1 100 of the system controlling circuit 1050 
during start-up of the system. 
[0269] K the above-desaibed series of processing 
operations has been conpleted, tiie image file record- 
ing operation is brought to an end. 
[0270] The operation of the electronic still video sys- 
tem according to tiie f iftii embodiment of the present 
invention will be described below with reference to the 
flowcharts shown in Figs. 16. 17, 18. 19, 20, 21, 22 and 
23. 

[0271] Rgs. 22 and 23 show in combination a flow- 
chart of the main operating routine of the electronic still 
video system generally shown in Fig. 13. 
[0272] Referring to Rgs. 22 and 23, when the power 
supply part 1082 Is attached to the body of the elec- 



tronic still video system, the system controlling circuit 
1050 initializes various flags, control variables and the 
like (Step S1 1 1 1 in Rg. 22), then sets a battery replace- 
ment flag in the nonvolatile memory 1090 (Step S1 1 12 

5 in Fig. 22), and then sets the operating mode of the sys- 
tem to the standby mode (Step S1 1 13 in Rg. 22). 
[0273] If the battery replacement flag is set in tiie non- 
volatile memory 1090, tiie system controlling circuit 
1050 determines that ttie battery of tiie power supply 

10 part 1082 has been replaced in the above-described 
manner. 

[0274] In a case where the operating nrxxJe of the sys- 
tem is set to the standby mode, the system controlling 
drcuit 1050 turns off the display device 1054 as 
75 required, and causes the power-supply corrtrdling cir- 
cuit 1080 to stop the supply of electric power to each 
part as required, thereby preventing unnecessary 
power consumption. 

[0275] Then, the system controlling circuit 1 050 deter- 

20 mines whether the recording medium 1100, such as a 
memory card or a hard disk, is connected to the system 
body 1200 (Step Si 114 in Rg. 22). If the system con- 
trolling circuit 1050 determines tiiat tiie recording 
medium 1 1 00 is not connected to the system body 1 200 

25 (Step S1 1 17 in Rg. 22), the process proceeds to Step 
S1 1 1 8 which will be described later. If the system con- 
trolling circuit 1050 determines tiiat tiie recording 
medium 1100 is connected to the system body 1200, 
the system controlling drcuit 1050 sets a recording- 

30 medium connection flag (Step S1 115 in Rg. 22) and 
reads from the recording medium 1100 discrimination 
information data indicative of the kind of recording 
medium used as tiie recording medium 1 100, tiie data- 
recordable capacity and tiie characteristics of tiie 

35 recording medium, as well as camera-related data, 
recording medium-related data, management data 
which were used to perform photography and record the 
image data In tiie recording medium 1100. Then, the 
System controlling drcuit 1050 performs retrieval as to 

40 the state of recording In the recording medium 1100 
(Step S1 116 in Fig. 22). 

[0276] Since the retrieval operations have respectively 
been described in detail in connection with the tiiird 
embodiment wifli reference to Rg. 16 and in connection 

45 w'rth the fourth enrtfxxliment with reference to Rg. 20, 
detailed description thereof is omitted. 
[0277] In the previously-described manner. If the 
recording medium 1100 is connected to the system 
body 1200, the system controlling circuit 1050 starts up 

50 the recording medium 1 1 00 and reads data indicative of 
tiie kind of recording medium, its data-recordable 
capacity and the like, as well as detects whether an 
akxiormality is present in file management information. 
If there Is an abnormality, the system controlling drcuit 

55 1050 executes processing such as con-ection of tiie file 
management information, diisplay of a warning indica- 
tive of the occun'ence off the abnormality, and setting of 
inhibition of use of an abnormal portion in the infbrma- 
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tion data recording area 1 104. 

[0278] Then, if the main switch 1060 is turned on 
(Step S1 11 8 in Fig. 22) and if the operating mode of the 
system is the standby mode (Step S1 122 in Fig. 22), the 
system controlling circuit 1050 cancels the standby s 
mode (Step S1123 in Rg. 22). and causes the display 
device 1054 to provide display as required and causes 
the power-supply controlling circuit 1080 to supply the 
required amount of electric power to each part at the 
required time interval. to 
[0279] Then, the system controlling circuit 1 050 reads, 
from the nonvolatile memory 1090, the required data or 
flag, such as the aforesaid battery replacement flag and 
data indicative of the cumulative number of photo- 
graphic pictures recorded in the recording medium 1 1 00 is 
as image signals, and stores the read data or flag in the 
register of the system controlling circuit 1 050 or the con- 
trol data memory 1052 (Step S1 124 in Rg. 22). If the 
battery replacement flag indicating that the battery of 
the power supply part 1082 has been replaced is 20 
detected (Step S1 125 in Rg. 22). the system controlling 
circuit 1 050 newly sets the value of the data indicative of 
the cumulative number of recorded photographic pic- 
tures to a value incremented by a predetermined 
number (for example, by one hundred pictures), and 2S 
cancels the setting of the battery replacement flag in the 
nonvolatile memory 1090 (Step S1 126 in Rg. 22). 
[0280] Even if it is determined in Step S1 1 18 that the 
main switch 1060 is on, if it is determined in Step S1 122 
that the operating nxxle of the system is not the standby 30 
mode or if it Is determined in Step S1 1 25 that no battery 
replacement flag is detected in the data or flag read 
from the nonvolatile memory 1090 and the battery of the 
power supply part 1082 has not been replaced, the 
process proceeds to Step S1 127 which will be ss 
described later. 

[0281] On the other hand, if it is determined in Step 
S1 1 18 that the main switch 1060 is off. and if it is deter- 
mined in Step S1 1 1 9 that the operating mode of the 
system is not the standby mode, the system controlling 40 
circuit 1050 reads the required data or flag, such as the 
battery replacement flag and the data indicative of the 
cumulative number of photographic pictures recorded in 
the recording medium 1100 as image signals, from the 
register of the system controlling circuit 1 050 or the con- 4S 
trol data memory 1052. and writes the read data or flag 
into the nonvolatile memory 1090 (Step S1 120 in Rg. 
22). After the system controlling circuit 1050 has set the 
operating mode of the system to the standby mode 
(Step S1121 in Rg. 22), the system controlling circuit so 
1050 returns the process to Step S1 114 to detect 
whether the recording medum 1100 is attached to the 
system body 1200. 

[0282] If it is determined in Step S1 1 1 8 that the main 
switch 1060 is off, and if it is determined in Step S1 1 19 ss 
that the operating vnode of the system is the standby 
mode, the system controlling circuit 1050 returns the 
process to Step S11 14 to detect whether the recording 



medium 1100 is attached to the system body 1200. 
[0283] Then, the system controlling circuit 1050 
checks the presence or absence of setting of tiie afore- 
said recording medium connection flag. If it is deter- 
mined (Step S1 127 In Fig, 22) that the recording 
medium 1100. such as a menfX)ry card or a hard disk 
unit, is connected to the system body 1200. and if it is 
determined (Step Si 128 in Fig. 22) that the writing pro- 
tection data indicative of writing protection is not set in 
the writing protection information recording area 1110 
of the recording medium 1 100 connected to the system 
body 1200. the process proceeds to Step S1 129 of Rg. 
22, where the system controlling circuit 1 050 causes the 
display device 1054 to visually display the remaining 
recordable number of photographic pictures, the date of 
photography, a shooting mode, various messages and 
the like which are recorded in tiie recording medium 
1 100, on the basis of the aforementioned discrimination 
information data, camera-related data and recording 
medium-related data of the recording medium 1 100, the 
management data recorded in the management data 
recording area 1 1 02 of tiie recording medium 1 100, var- 
ious kinds of modes which are selectively set by the 
switch group 1056 and various kinds of modes which 
are selectively set according to the kirxi of the recording 
medium 1 1 00 connected to the system kxxiy 1 200 (Step 
S1 129 in Fig. 22). 

[0284] On the other hand, if the system controlling cir- 
cuit 1050 checks tiie presence or absence of setting of 
the aforesaid recording medium connection flag and 
determines (Step S1 127 in Rg. 22) that the recording 
medium 1 100 is not connected to the system body 1200 
or determines (Step S1 128 in Rg. 22) that the writing 
protection data indicative of writing protection is set in 
the writing protection information recording area 1110 
of the recording medium 1 1 00. the process proceeds to 
Step S1 131 of Fig. 22, where the system controlling dr- 
cuit 1050 causes the display device 1054 to provkie a 
warning display indicating that the recording medium 
1 100 is not connected or that the writing protection data 
is set. The process returns to Step Si 1 14 to check the 
presence or absence of the attached recording nfiedium 
1100. 

[0285] Then, the system controlling drcutt 1050 
checks the presence or absence of setting of the 
recording-medium unadaptable flag assodated with the 
recording medium 1 100 connected to the system body 
1200. If the recording medium 1100 connected to the 
system body 1200 is a recording medium which is unus- 
at)le with the pres&rt system or if the information data 
recording area 1 1 04 of the recording medium 1 100 con- 
tains no enrpty area in whteh data recording is possible 
(Step S1130 in Rg. 22), tiie system controlling drcuit 
1050 causes the display device 1054 to provide a warn- 
ing display indicating that the recording medium 1 100 is 
a recording medium unusable with the present system 
or that the information data recording area 1 104 of the 
recording medium 1100 contains no empty area in 
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which data recording is possible (Step S1131 in Rg. 

22) . Then, the process returns to Step S1 1 14 to check 
the presence or absence of the attached recording 
medium 1100. 

[0286] Then, the system controlling circuit 1050 s 
detects the state of the distance • light measuring switch 
1 062. If the distance • light measuring switch 1 062 is off. 
the process returns to Step S1114 (Step S1 132 in Fig. 

23) . If the distance • light measuring switch 1062 is on. 
the system controlling circuit 1050 causes the distance to 
measuring circuit 1044 to measure the distance to a 
subject and then moves the focusing lens of the photo- 
graphic optical system 1010 on the basis of the result of 
the distance measurement executed by the distance 
measuring circuit 1044. thereby focusing the photo- 75 
graphic optical system 1010 onto the subject. Further. 

the system controlling circuit 1050 causes the light 
measuring circuit 1046 to measure the luminance of the 
subject and, on the basis of the result of the light meas- 
urement executed by the light measuring circuit 1046. 20 
causes the exposure controlling drcuit 1042 to control 
the diaphragm mechanism or the shutter mechanism of 
the exposure controlling member 1012 so that the sub- 
ject optica! image formed on the image pickup surface 
of the image pickup device 1014 achieves an optimum 25 
amount of exposure, thereby determining the amount of 
exposure of the subject by means of the exposure con- 
trolling member 1012 (Step S1 133 in Fig. 23). 
[0287] Then, the system controlling circuit 1050 
detects the state of the recording starting switch 1064, 30 
and the distance measuring operation and the light 
measuring operation of Step S1 133 are repeated until 
the recording starting switch 1064 is turned on (Step 
S1 134 in Rg. 23). If it is determined that the recording 
starting switch 1 064 is turned on, the system controlling 35 
circuit 1050 initiates photographing and recording oper- 
ations, and causes the A/D conversion drcuit 1016 to 
digitise an analog image signal outputted from the 
image pickup device 1014 and stores the obtained 
image data In the Image memory 1 024 (Step S1 1 35 in 40 
Fig. 23). 

[0288] Since the aforementioned distance measuring 
operation and light measuring operations have been 
described in detail in connection witii the third embodi- 
ment with reference to Rg. 1 7 while the aforementioned 45 
photographic operation has been described in detail in 
connectfon with the third embodiment with reference to 
Fig. 18, detailed description thereof is omitted. 
[0289] During the above-described photographic 
operation, each time a photographic image is recorded, so 
the system controlling circuit 1050 counts the number of 
recorded photographic pictures and accumulates the 
count number, thereby updating data indicative of the 
cumulative number of tiie recorded photographic pic- 
tures. The system controlling circuit 1050 temporarily ss 
stores the updated data in the register of the system 
controlling circuit 1050 or tiie control data memory 1052 
(Step S1 136 in Rg. 23). Then, the system controlling 



circuit 1050 obtains photography-related data contain^ 
ing data indicative of a discrimination number peculiar 
to the recorded photographic image, from data indica- 
tive of a disaimination number peculiar to the system 
body 1200 and the data indicative of the cumulative 
number of the recorded photographic pictures, and tiie 
system controlling circuit 1050 stores tiie thus-obtained, 
photography-related data in the image memory 1024 
via tiie memory controlling drcuit 1020 (Step S1 137 in 
Rg. 23). 

[0290] The aforesaid photography-related data 
includes. In addition to the disaimination number pecu- 
liar to the recorded photographic image, data indicative 
of various information such as the class number and 
manufacturer's serial number of the system body 1200. 
the size and kind of the image pickup device 1014 pro- 
vided in the system body 1200, the total number of pix- 
els of the image pickup device 1014, the presence or 
absence of a color filter, the kind, configuration and 
characteristics of the color filter or the discrimination 
number tiiereof, the characteristics or discrimination 
numt>er of an infrared cut filter, the characteristics or 
discrimination number of an optical ksfw-pass filter, the 
dass number and manufacturer's serial number of a 
photographic lens used for photography, tiie focal 
lengtii, measured distance, aperture value, and shutter 
speed value of the photographic lens during photogra- 
phy, a continuous-shooting speed value selected during 
photography, the date and time of photography, a tem- 
perature at the time of photography, the type of white 
balance, a color temperature at the time of photography, 
the use or nonuse of a flash unit and the class number 
and manufacturer's serial number of the flash unit 
[0291] Then, if the value of the data indicative of tiie 
cunujiatlve number of tiie recorded photographic pic- 
tures, which is induded in tiie photography-related data 
stored In the image memory 1024, has inaeased by a 
predetermined nun*er of pictures (for example, by one 
hundred pictures) from tiie value of the data indicative of 
the cumulative number of the recorded photographic 
pictures stored In the nonvolatile memory 1090 (Step 

51 138 in Fig. 23). the system controlling drcuit 1050 
reads the data indicative of the cumulative number of 
tiie recorded photographic pkitures from the register of 
tiie system controlling drcuit 1050 or the control data 
memory 1052 togetiier witti anotfier data and flag such 
as the battery replacement flag, and stores tiie read 
data in the nonvolatile memory 1090. Tlius, the system 
controlling circuit 1050 updates tiie contents of the data 
and flag stored in the nonvolatile memory 1090 (Step 

51 139 in Rg.23). 

[0292] The present system may also be an^anged so 
tiiat. in the above-described operation, the contents of 
the data and tiie flag stored in tiie nonvolatile memory 
1090 may be updated by reading only tiie data indica- 
tive of the cumulative number of the recorded photo- 
graphk; pictures from among the data and flag stored or 
set in the register of the system controlling circuit 1050 
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or the control data memory 1052. 
[0293] On the other hand, if the value of the data indic- 
ative of the cumulative number of the recorded photo- 
graphic pictures, which is included in the photography- 
related data stored in the image memory 1024, has not s 
increased by the predetermined number of pictures (for 
example, by one hundred pictures) from the value of the 
data indicative of the cumulative number of the recorded 
photographic pictures stored in the nonvolatile memory 
1090 (Step S1138 in Rg. 23). the process proceeds to 
Step S1 140 which will be described later. 
[0294] Then, if it is determined in Step S11 40 that the 
recording starting switch 1064 remains on and that the 
system controlling circuit 1050 is instructed to continue 
a continuous-shooting operation, it is determined in 
Step S1 1 41 of Rg. 23 whether the image memory 1024 
has an empty area in which image data can be stored. 
If the image memory 1024 has an empty area in which 
image data can be stored, the process returns to Step 
S1132. and the above-descrit)ed operation is repeated. 
On the other hand, if it is determined in Step S1 140 that 
the recording starting switch 1064 Is off and that the 
system controlling circuit 1050 is instructed to inten^upt 
the continuous-shooting operation, or if it is determined 
in Step S1 141 that since the image memory 1024 does 
not contain an empty area in which image data can be 
stored, no photographic operation can be performed, 
the system controlling circuit 1050 reads the image data 
and photography-related data stored in the image mem- 
ory 1024 while storing management data, such as a 
FAT (file allocation table) representative of the state of 
use of each cluster conresponding to the unit of use of 
the information data recording area 1 104. in a portion of 
the data recordng area of the image memory 1024. 
which management data is to be recorded in the man- 
agement data recording area 1102 of the recording 
medium 11 00 together with the Image data and the pho- 
tography-related data. Then, the system controlling or- 
cuit 1050 records the read image data and 
photography-related data in the information data record- 
ing area 1104 of the recording medium 1100 through 
the memory controlling circuit 1020, the interface 1026. 
the connector 1030, the connector 1 108 and the inter- 
face 1106. After that, the system controlling drcuit 1050 
reads the management data such as the FAT from the 
image memory 1024, and records the read manage- 
ment data in the management data recording area 1 1 02 
of the recorcfing medium 1 1 00 through the memory con- 
trolling circuit 1020. the interlace 1026. the connector 
1030. the connector 1 108 and the interface 1 106. 
[0295] The above-described processing operation is 
performed on a plurality of photographic images on pic- 
ture-by-picture basis, and is repeated by the number of 
times corresponding to the number of pictures which 
are respectively formed by the plurality of photographic ss 
images. When a series of processing operations comes 
to an end, the process returns to Step S1 1 1 4 of Rg. 22 
to detect whether the recording medium 1100 is 



attached to the system body 1200. 
[0296] Since the aforementioned recording operations 
have respectively been described in detail in connection 
with the third embodiment with reference to Fig. 19 and 
in connection with the fourth embodiment with refererx;e 
to Rg. 21 , detailed description thereof is omitted. 
[0297] The fifth embodiment has been described with 
reference to the example in which the contents of infor- 
mation indicated by the data or flag recorded in the non- 
volatile memory 1090 include the data indicative of the 
cumulative number of the recorded photographic pic- 
tures which are respectively formed by the image sig- 
nals recorded in the recording medium 1100, and the 
required data or flag, such as the battery replacement 
flag. However, the present system may also be 
anranged in such a manner that other data which will be 
described later, such as camera-related data, recording 
medium-related data and data indicative of the record- 
ing structure of data recorded in the recording medium 
1100. may be stored in the nonvolatile memory 1090. 
Further, if the recording medium 1100 is a hard disk 
unit, data indicative of the number of start-up operations 
of the hard disk unit may be stored in the nonvolatile 
memory 1090. 

[0298] If the present system is anranged in such a 
manner that data indicative of the recording structure of 
data recorded in the recording medium 1 100 Is stored in 
the nonvolatile memory 1 090 as the contents of infor- 
mation indicated by the data or flag stored in the nonvol- 
atile memory 1090, each time the operating mode of the 
system is set to the standby mode, the data indicative of 
the recording structure of data recorded in the recording 
medium 1100 is read from the register of the system 
controlling drcuit 1050 or the control data merTX)ry 1052 
and is then stored in the nonvolatile memory 1090. 
Each time the setting of the standby mode is cancelled, 
the data indicative of the recording structwe of data 
recorded in the recording mecfium 11 00 is read from the 
nonvolatile memory 1 090 and is then written and stored 
in the register of the system controlling circuit 1050 or 
the control data memory 1052. According to the above- 
described arrangement, it is possible to record or repro- 
duce file data on or from the recording medium 1100 
without the need to start up the recording medium 1 100 
for the purpose of obtaining the data indicative of the 
recording structure of data recorded in the recording 
medium 1100. 

[0299] If the recording medium 1100 is a hard disk 
unit, the data indicative of the recording structure of 
data recorded in the recording medium 1100 includes 
Information such as the number of sectors required to 
form one track on each hard disk in the hard disk unit, 
the number of heads of the hard disk unit the number of 
sectors required to form one cluster, the total number of 
clusters, position information about the leading sector of 
a first FAT, position information about the leading sector 
of a second FAT, position information about the leading 
sector of each directory entry, position information 
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about the leading sector of the information data record- 
ing area 1104. a last ailocation cluster indicating up to 
which cluster data are recorded, a next free cluster indi- 
cating from which duster data can be recorded, the 
number of used clusters indicative of the number of 
clusters on which data are recorded, and the number of 
unused clusters indicative of the remaining number of 
recordable clusters. 

[0300] The position information about each of the 
leading sectors includes data indicative of the cylinder 
number, head number, sector number and the like of the 
hard disk. 

[0301 ] Rg. 24 is a block diagram schematically show- 
ing the arrangement of an electronic still video system 
to which the present invention is applied as a sixth 
embodiment thereof. 

[0302] The operation of the electronic still video sys- 
tem according to the sixth embodiment of the present 
invention will be described below with reference to the 
flowcharts shown In Figs. 16, 17, 18. 19, 20, 21, 25 and 

26. 

[0303] Figs. 25 and 26 show in combination a flow- 
chart of the main operating routine of the electronic still 
video system generally shown in Fig. 13. 
[0304] Referring to Rgs. 25 and 26, when the power 
supply part 1082 is attached to the body of the elec- 
tronic still video system, the system controlling circuit 
1050 initializes various flags, control variat>les and the 
like (Step S1 151 in Fig. 25). then sets a battery replace- 
ment flag in the nonvolatile memory 1030 (Step S1 152 
in Rg. 25). and then sets the operating mode of the sys- 
tem to the standby mode (Step S1 153 in Rg. 25). 
[0305] H the battery replacement flag is set in the non- 
volatile memory 1090, the system controlling arcuit 
1050 determines that the battery of the power supply 
part 1082 has been replaced in tiie above-described 
manner. 

[0306] Then, after tiie required processing has been 
executed, tiie k^attery replacement flag may be can- 
celled.- 

[0307] In a case where tiie operating mode of the sys- 
tem is set to the standby mode, tiie system controlling 
circuit 1050 turns off the display de/ice 1054 as 
required, and causes the power-supply controlling cir- 
cuit 1080 to stop the supply of electric power to each 
part as required, thereby preventing unnecessary 
power consumption. 

[0308] Then, tiie system controlling circuit 1 050 deter- 
mines whether the recording medium 1100, such as a 
memory card or a hard disk, is connected to the system 
body 1200 (Step S1 154 in Fig. 25). If the system con- 
trolling circuit 1050 determines that the recording 
medium 1100 is not connected to the system txxly 
1200, the system controlling circuit 1050 cancels ttie 
recording-medium connection flag (Step S1 157 In Rg. 
25) and the process proceeds to Step S1 158 whtoh will 
be described later. If tiie system controlling circuit 1050 
determines that the recording medium 1100 is con- 



nected to the system body 1200, the system controlling 
circuit 1050 sets the recording-medium connection flag 
(Step S1 155 in Fig. 25) and reads from the recording 
medium 1 100 discrimination information data indk^ative 

5 of the kind of recording medium used as the recording 
medium 1100, tiie data-recordable capacity and the 
characteristics of the recording medium, as well as 
camera-related data, recording medium-related data, 
management data which were used to perform photog- 

10 raphy and record the image data in the recording 
medium 1 100. Then, the system controlling circuit 1050 
performs retrieval as to the state of recording in the 
recording medium 1100 (Step S1 156 in Fig. 25). 
[0309] Since tiie retrieval operations have respectively 

IS been described in detail in connection witii the third 
embodiment witii reference to Rg. 16 and in connection 
with the fourth embodiment with reference to Rg. 20, 
detailed description thereof is omitted. 
[0310] In the previously-described manner, rf the 

20 recording medium 1100 is connected to the system 
body 1200. the system controlling circuit 1050 starts up 
the recording medium 1 100 and reads data indicative of 
the kind of recording medium, its data-recordable 
capacity and the like, as well as detects whether an 

25 abnormality is present In file management information. 
If there is an abnormality, the system controlling circuit 
1050 executes processing such as correction of the file 
management Information, display of a warning indica- 
tive of tiie occunrence of the abnormality, and setting of 

30 inhibttkm of use of an abnormal portk>n in the informa- 
tion data recording area 1 104. 
[0311] Then, if the main switch 1060 is turned on 
(Step S1 158 in Rg. 25) and if tiie operating mode of tiie 
system is the standby mode (Step S1 1 62 in Rg. 25), tiie 

35 s^Xem controlling circuit 1050 cancels the standby 
mode (Step S1 163 in Fig. 25), and causes the display 
device 1054 to provide display as required and causes 
the power-supply controlling circuit 1080 to supply the 
required amount of electric power to each part at tiie 

4o required time interval. 

[031 2] Then, the system controlling circuit 1 050 reads, 
from a nonvolatile memory 1116, tiie required data or 
flag, such as the aforesaid battery replacement flag and 
data indicative of the cumulative number of photo- 

45 graphto pictures recorded in the recording medium 1 100 
as Image signals, and stores the read data or flag in tiie 
register of the system controlling circuit 1 050 or the con- 
trol data memory 1052 through tiie interface 1106, ttie 
connector 1108, ttie connector 1030 and tiie interface 

50 1 026 (Step S1 164 in Rg. 25). If the battery replacement 
flag indtoating that the battery of the power supply part 
1 082 has been replaced is detected (Step S1 1 65 in Rg. 
25), the system controlling circuit 1050 newly sets tiie 
value of tiie data indicative of the cumulative nunrt)er of 

55 recorded photographic pictures to a value incremented 
by a predetermined number (for example, by one hun- 
dred pictures), and cancels tiie setting of the battery 
replacement flag In the nonvolatile memory 1116 (Step 



38 



75 



EP0 951 173 A2 



76 



S1166 in Fig. 25). 

[031 3] Even If it Is determined in Step S1 1 58 that the 
main switch 1060 is on, if It is detennlned in Step 81 162 
that the operating mode of the system is not the standby 
mode or if it Is determined in Step S1 1 65 that no battery s 
replacement flag is detected in the data or flag read 
from the nonvolatile memory 1116 and the battery of the 
power supply part 1082 has not been replaced, the 
process proceeds to Step S1 167 which will be 
described later io 
[0314] On the other hand, if It is determined in Step 
81 1 58 that the main switch 1 060 is off. and if it is deter- 
mined in Step S1159 that the operating mode of the 
system is not the standby mode, the system controlling 
circuit 1 050 reads the required data or flag, such as the is 
battery replacement flag and the data Indicative of the 
cumulative number of photographic pictures recorded in 
the recording medium 1100 as image signals, from the 
register of the system controlling circuit 1 050 or the con- 
trol data memory 1052, and writes the read data or flag 20 
Into the nonvolatile memory 1119 through the interface 
1026. the connector 1030. the connector 1108 and the 
Interface 1 106 (Step 81 160 in Rg. 25). After the system 
controlling circuit 1050 has set the operating mode of 
the system to the standby mode (Step S1 161 in Rg. 2S 
25). the system controlling circuit 1050 returns the proc- 
ess to Step S1 154 to detect whether the recording 
medium 1 100 is attached to the system body 1200. 
[0315] If it is determined in Step 81 158 that the main 
switch 1060 is off, and if it is determined in Step 81 159 30 
that the operating mode of the system is the standby 
nfKXie, the system corrtrolling circuit 1050 returns the 
process to Step 81 154 to detect whether the recording 
medium 1 1 00 is attached to the system body 1 200. 
[0316] Then, the system controlling circuit 1050 35 
checks the presence or absence of setting of the afore- 
said recording medium connection flag. If it Is deter- 
mined (Step S1 167 in Rg. 25) that the recording 
medium 1100 is connected to the system body 1200, 
and if it is determined (Step 81168 in Rg. 25) that the 40 
writing protection data indicative of writing protection is 
not set in the writing protection infbmiation recording 
area 1 1 10 of the recording medium 1 100 connected to 
the system body 1200, the process proceeds to Step 
81169 of Rg. 25, where the system controlling circuit 45 
1050 causes the display device 1054 to visually display 
the remaining recordable number of photographic pic- 
tures, the date of photography, a shooting mode, vari- 
ous messages and the like which are recorded In the 
recording medium 1 100, on the basis of the aforemen- so 
tioned discrimination information data, camera-related 
data and recording medium-related data of the record- 
ing medium 1100, the management data recorded In 
the management data recording area 1102 of the 
recording medium 1 100, various kinds of nrxxles which ss 
are selectively set by the switch group 1 056 and various 
kinds of nuxfes which are selectively set according to 
the kind of the recording medium 1 1 00 connected to the 



system body 1200 (step 811 69 in Fig. 25). 
[031 7] On the other hand, if the system controlling cir- 
cuit 1050 checks the presence or absence of setting of 
the afbresakj recording medium connection flag and 
determines (Step S1 167 in Rg. 25) that the recording 
medium 1 1 00 is not connected to the system body 1 200 
or determines (Step 81 168 in Fig. 25) that the writing 
protection data indicative of writing protection is set in 
the writing protection information recording area 1110 
of the recording medium 1 100, the process proceeds to 
Step 81 171 of Fig. 25, where the system controlling cir- 
cuit 1050 causes the display device 1054 to provkie a 
warning display indicating that the recording medium 
1 100 is not connected or that the writing protection data 
is set. The process returns to Step S1 154 to check the 
presence or absence of the attached recording medium 
1100. 

[0318] Then, the system controlling drcuit 1050 
checks the presence or absence of setting of the 
recording-medium unadaptable flag associated with the 
recording medium 1 100 connected to the system body 
1200. If the recording medium 1100 connected to the 
system body 1200 is a recording medium which is unus- 
able with the present system or if the information data 
recording area 1 1 04 of the recording medium 1 100 con- 
tains no empty area in which data recording is possible 
(Step 81170 in Fig. 25), the system controlling circuit 
1 050 causes the display device 1 054 to provide a warn- 
ing display indicating that the recording medium 1 100 is 
a recording medium unusable with the present system 
or that the information data recording area 1 104 of the 
recording medium 1100 contains no ennpty area in 
which data recording is possil5le (Step 81171 in Rg. 

25) . Then, the process returns to Step 81 154 to check 
the presence or absence of the attached recording 
medium 1100. 

[0319] Then, the system controlling circuit 1050 
detects the state of the distance • light measuring switch 
1 062. If the distance * light measuring switch 1062 is off, 
the process returns to Step 81154 (Step 81172 in Rg. 

26) . if the distance* light measuring switch 1062 is on, 
the system controlling circuit 1050 causes the distance 
measuring circuit 1044 to measure the distance to a 
siA>ject and then moves the focusing lens of the photo- 
graphic optical system 1010 on the basis of the result of 
the distance measurement executed by the distance 
measuring circuit 1044, thereby focusing the photo- 
graphic optical system 1010 onto the subject Further, 
the system controlling circuit 1050 causes the light 
measuring drcuit 1046 to measure the luminance of the 
subject and, on the basis of the result of the light meas- 
urement executed by the light measuring circuit 1046, 
causes the exposure controlling drcuit 1042 to control 
the diaphragm mechanism or the shutter mechanism of 
the exposure controlling member 1012 so that the sut> 
ject optical image formed on the image pickup surface 
of the image pickup device 1014 achieves an optimum 
anrK>unt of exposure, thereby determining the amount of 
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exposure of the subject by means of the exposure con- 
trolling member 1012 (Step S1 173 in Fig. 26). 
[0320] Then, the system controlling circuit 1050 
detects the state of the recording starting switch 1064, 
and the distance measuring operation and the light s 
measuring operation of Step S1 1 73 are repeated until 
the recording starting switch 1064 is turned on (Step 
S1 174 in Fig. 26). If rt is determined that the recording 
starting switch 1064 is turned on, the system controlling 
circuit 1050 initiates photographing and recording oper- io 
ations. and causes the A/D conversion circuit 1016 to 
digitize an analog image signal outputted from the 
image pickup device 1014 and stores the obtained 
image data in the image memory 1024 (Step S1 175 in 
Fig. 26). IS 
[0321 ] Since the aforementioned distance measuring 
operation and light measuring operation have been 
desaibed In detail in connection with the third embodi* 
merit with reference to Fig. 17 and in connection with 
the third embodiment with reference to Fig. 1 8. detailed 20 
description thereof is omitted. 
[0322] During the above-described photographic 
operation, each time a photographic image is recorded, 
the system controlling circuit 1 050 counts the number of 
recorded photographic pictures and accumulates the 2s 
count number, thereby updating data indicative of the 
cumulative number of the recorded photographic pic- 
tures. The system controlling circuit 1050 temporarily 
stores the updated data in the register of the system 
controlting circuit 1 050 or the control data memory 1 052 30 
(Step S1 176 in Rg. 26). Then, the system controlling 
circuit 1050 obtains photography-related data contain- 
ing data indicative of a discrimination number peculiar 
to the recorded photographic image, from data indica- 
tive of a discrimination number peculiar to the system as 
body 1200 and the data indicative of the cumulative 
number of the recorded photographic pictures, and the 
system controlling circuit 1 050 stores tiie thus-obtained, 
photography-related data in tiie image memory 1024 
via tiie memory controlling circuit 1020 (St^ S1177 in 40 
Fig. 26). 

[0323] The aforesaid photography-related data 
includes, in addition to the discrimination number pecu- 
liar to tiie recorded photographic image, data indicative 
of varicHis information such as tiie class number and 4s 
manufacturer's serial number of the system body 1200. 
the size and kind of the Image pickup device 1014 pro- 
vided in tiie system body 1200, tiie total number of pix- 
els of the image pickup device 1014, the presence or 
absence of a color filter, the kind, configuration and so 
characteristics of the color filter or tiie discrimination 
number thereof, the characteristics or discrnminalion 
number of an infrared cut filter, the characteristics or 
discrimination number of an optical low-pass filter, the 
class number and manufacturer's serial number of a ss 
photographic lens used for photography, the focal 
lengtii. measured distance, aperture value, and shutter 
speed value of the photographic lens during photogra- 



phy, a continuous-shooting speed value selected during 
photography, tiie date and time of photography, a tem- 
perature at the time of photography, tiie type of white 
balance, a color tenrperature at tiie time of photography, 
tiie use or nonuse of a flash unit, and the class number 
and manufacturer's serial number of the flash unit. 
[0324] Then, if the value of tiie data indicative of the 
cumulative number of the recorded photographic pic- 
tures, which is included in tiie photography-related data 
stored in the image memory 1024, has Increased by a 
predetermined number of pictures (for example, by one 
hundred pictures) from the value of the data indicative of 
tiie cumulative number of tiie recorded photographic 
pictures stored In the nonvolatile memory 1090 (Step 
Si 178 in Fig. 26). the system controlling circuit 1050 
reads tiie data indicative of the cumulative number of 
tiie recorded photographic pictures from tiie register of 
the system controlling circuit 1050 or the control data 
memory 1052 together wrtii anotiier data and flag such 
as tiie battery replacement flag, and stores the read 
data in tiie nonvolatile memory 1116 via the interface 
1026. the connector 1030. the connector 1 108 and the 
Interface 1 106. Thus, the system controlling circuit 1050 
updates the contents of the data and flag stored In tiie 
nonvolatile memory 1116 (Step S1 1 79 in Fig, 26). 
[0325] The present system may also be an^nged so 
tiiat, in the above-described operation, the contents of 
tiie data and the flag stored in the nonvolatile memory 
1116 may be updated by reading only the data indica- 
tive of the cumulative number of tiie recorded photo- 
graphic pictures from among the data and flag stored or 
set in the register of the system controlling circuit 1050 
or the control data memory 1052. 
[0326] On tiie otiier hand, if the value of the data indk;- 
ative of tiie cumulative number of the recorded photo- 
graphic pictures, which is included in the photography- 
related data stored in tiie image memory 1024. has not 
increased by the predetermined number of pictures (for 
example, by one hundred pictures) from the value of tiie 
data indicative of tiie cumulative number of tiie recorded 
photographic pictures stored in the nonvolatile memory 
1090 (Step S1 178 in Rg. 26). tiie process proceeds to 
Step S1 180 which will be described later. 
[0327] Then. If it is determined in Step S1 1 80 that tiie 
recording starting switch 1064 remains on and that tiie 
system controlling circuit 1050 Is instructed to continue 
a continuous-shooting operation, it is determined in 
Step S1 181 of Rg. 26 whetiier tiie image memory 1024 
has an empty area in which Image data can be stored. 
If the image memory 1024 h^ an empty area In which 
image data can be stored, the process returns to Step 
S1 172, and the above-described operation is repeated. 
On the otiier hand, if it is determined in Step S1 180 that 
tiie recording starting switch 1064 is off and that tiie 
system controlling circuit 1050 Is Instructed to intenrupt 
the continuous-shooting operation, or If it is determined 
in Step S1 181 ttiat since the image memory 1024 does 
not contain an empty area In which Image data can be 
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stored, no photographic operation can be performed, 
the system controlling circuit 1 050 reads the image data 
and photography-related data stored in the image mem- 
ory 1024 while storing management data, such as a 
FAT representative of the state of use of each cluster 5 
corresponding to the unit of use of the information data 
recording area 11 04, in a portion of the data recording 
area of the image memory 1024» which management 
data is to be recorded in the management data record- 
ing area 1102 of the recording medium 1 100 together 10 
with the image data and the photography-related data. 
Then, the system controlling circuit 1050 records the 
read intage data and photography-related data in the 
information data recording area 1104 of the recording 
medium 1100 through the memory controlling circuit 75 
1020, the Interface 1026, the connector 1030, the con- 
nector 1 108 and the interface 1 106. After that, the sys- 
tem controlling drcuit 1050 reads the management data 
such as the FAT from the image memory 1024, and 
records the read management data in the management 20 
data recording area 1 102 of the recording medium 1 100 
through the memory controlling circuit 1020, the inter- 
face 1026. the connector 1030. the connector 1 108 and 
the internee 1106. 

[0328] The above-described processing operation is 25 
performed on a plural'ity of photographic images on pic- 
ture-by-picture basis and is repeated by the numk}er of 
times corresponding to the number of pictures which 
are respectively formed by the plurality of photographic 
images. When a series of processing operations comes 30 
to an end. the process returns to Step S1 1 54 of Fig. 25 
to detect whether the recording medium 1100 is 
attached to the system body 1200 (Step 81 182 of Rg. 
26), 

[0329] Since the aforementioned recording operation 35 
has been described in detail in connection with the third 
emtsodiment with reference to Rg. 1 9 and in connection 
with the fourth embodiment with reference to Rg. 21, 
detailed description thereof is omitted. 
[0330] The sixth embodiment has been described with 40 
reference to the example in which the conterrts of infor- 
mation indicated by the data or flag recorded in the non- 
volatile memory 1116 include the data indicative of the 
cumulative number of the recorded photographic pic- 
tures which are respectively formed by the image sig- 4S 
nals recorded in the recording medium 1100, and the 
required data or flag, such as the battery replacement 
flag. However, the present system may also be 
arranged in such a manner that other data which will be 
desaibed later, such as camera-related data, recording so 
medium-related data and data indicative of the record- 
ing structure of data recorded in the recording medium 
1100, may be stored in the nonvolatile memory 1116. 
Further, if the recording medium 1100 is a hard disk 
unit, data indicative of the number of start-up operations ss 
of the hard disk unit may be stored in the nonvolatile 
memory 1116. 

[0331] If the present system is arranged in such a 



manner that data indicative of the recording structure of 
data recorded in the recording medium 11 00 is stored in 
the nonvolatile memory 1116 as the contents of infor- 
mation indicated by tiie data or flag stored in the nonvol- 
atile memory 1116. each time the operating mode of the 
system is set to tiie standby mode, the data indicative of 
tiie recording structure of data recorded in tiie recording 
medium 1 1 00 is read from the register of the system 
controlling circuit 1050 or the control data memory 1 052 
and is then stored in the nonvolatile memory 1116. 
Each time tiie setting of the standby mode is cancelled, 
tiie data indicative of the recording structure of data 
recorded in the recording medium 1 100 is read from tiie 
nonvolatile memory 1116 and is then written and stored 
in the register of the system controlling circuit 1050 or 
the control data memory 1052. According to the atxive- 
descn'bed arrangement, it is possible to record or repro- 
duce file data on or from the recording medium 1100 
without the need to start up the recording medium 1 100 
for the purpose of obtaining the data indicative of the 
recording structure of data recorded in the recording 
medium 1100. 

[0332] If the recording medium 1 100 is a hard disk 
unit, the data indicative of the recording structure of 
data recorded in the recording medium 1100 includes 
information such as the number of sectors required to 
form one track on each hard disk in the hard disk unit, 
the nunri)er of heads of the hard disk unit, the number of 
sectors required to form one cluster, the total number of 
dusters, position information about the leading sector of 
a first FAT, position information about tiie leading sector 
of a second FAT, position information about tiie leading 
sector of each directory entry, position information 
about the leading sector of the information data record- 
ing area 1104, a last allocation cluster indicating up to 
which cluster data are recorded, a next free cluster indi- 
cating from which cluster data can be recorded, the 
number of used clusters indicative of the number of 
dusters on which data are recorded, and the numt)er of 
unused clusters indicative of the remaining number of 
recordable dusters. 

[0333] The position information about each of the 
leading sectors includes data indicative of the cylinder 
number, head numk>er, sector numt)er and the like of the 
hard disk. 

[0334] Fig. 27 is a flowchart which serves to explain in 
detail the file retrieval operation executed in each of 
Step SI 041 of Fig. 16 and Step Si 087 of Rg. 20. 
[0335] Referring to Fig. 27. the system controlling cir- 
cuit 1050 reads the management data indicative of var- 
ious parameters which are recorded in the management 
data recording area 1 102 of the recording medium 1 100 
connected to the system body 1200. and stores the 
read management data in a portion of the data record- 
ing area of the image memory 1024 ttirough the inter- 
face 1106 and the connector 1108 of the recording 
medium 1100, the internee 1026 and the connector 
1030 of the system body 1200 and tiie memory control- 
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ling circuit 1020, After that, the system controlling circuit 
1050 reads the stored management data through the 
memory controlling circuit 1020 and stores the read 
management data in the register of the system control- 
ling circuit 1050 or the control data memory 1052 to ini- 
tialize drive parameters which are used in performing 
data recording in the recording medium 1100 (Step 
S1201 in Fig. 27). 

[0336] The drive parameters include data indicative of. 
for example, the leading sector of the FAT recorded in 
the management data recording area 1 1 02. the leading 
sector of each directory entry, the leading sector of the 
data recorded in the information data recording area 
1104. and the last allocation duster indicative of the 
number of a cluster in which the last data is recorded. 
[0337] The operation of initializing the aforesaid drive 
parameters will be described befow in greater detail. 
[0338] If the operatfon of initializing the drive parame- 
ters is completed (Step SI 202 in Fig. 27). retrieval is 
performed from data indicative of the directory entries, 
which are recorded in the management data recording 
area 1102 of the recording medium 1 100 (Step SI 203 
in Rg. 27). 

[0339] The operation of performing retrieval from the 
data indicative of the directory entries will be described 
later in greater detail. 

[0340] If a directory entry in which data recording is 
possible is detected by performing retrieval from the 
data indicative of the directory entries (Step S1204 In 
Fig. 27), retrieval is performed from data indicative of 
the FAT recorded in the management data recording 
area 1102 (Step SI 205 in Fig. 27). 
[0341] The operation of performing retrieval from the 
data Indicative of the FAT will be described later in 
greater detail. 

[0342] If a cluster in the information data recording 
area 1104 in which data recording is possible is 
detected by performing retrieval from the data indicative 
of the FAT. the process brings the retrieval routine to an 
end and returns to the main operating routine. 
[0343] During tiie above-described retrieval routine, if 
it is determined in Step SI 202 of Rg. 27 that tiie opera- 
tion of initializing the drive parameters has failed in Step 
S1201. or if it is determined in Step SI 204 of Rg. 27 
that no directory entry in which data recording is possi- 
ble has been detected in Step SI 203 of Rg. 27, or if it is 
determined in Step SI 206 of Rg. 27 tiiat no cluster in 
which data recording is possible has been retrieved 
from the data indicative of the FAT. tiie system control* 
ling circuit 1050 sets a recording-impossible flag (Step 
S1207 in Rg. 27). and brings the retrieval routine to an 
end arxi returns to the main operating routine. 
[0344] Fig. 28 is a flowchart which serves to explain in 
detail the drive-parameter Initializing routine executed In 
StepS1201 oTRg. 27. 

[0345] Referring to Rg. 28, tiie system controlling cir- 
cuit 1050 reads tiie management data indicative of var- 
ious parameters, which are recorded in the 



management data recording area 1 102 of tiie recording 
medium 1 100 connected to tiie system body 1200. and 
stores ttte read management data in a portion of the 
data recording area of the image memory 1024 tiirough 

5 the Interface 1106 and the connector 1108 of the 
recording medium 1100 and the connector 1030, tiie 
interface 1026 and the memory confrolllng circuit 1020 
of tiie system body 1200. In tiie above-described man- 
ner, the system controlling circuit 1050 initializes tiie 

10 drive parameters which are used in performing data 
recording on tiie recording medium 1 100. However, if no 
initialization of the drive parameters has yet been com- 
pleted (Step SI 211 in Rg. 28). tiie system controlling 
circuit 1050 reads, from the management data record- 

75 ing area 1102 of tiie recording medium 1100, data 
recorded in a partition entry sector which data contains 
partition information indicative of the configuration of tiie 
management data recording area 1102 and tiie infor- 
mation data recording area 1104 of the recording 

20 medium 1 100. and stores tiie read data in a portion of 
tiie data recording area of the image memory 1024 
(Step S1212 in Fig. 28). 

[0346] Then, if it is conf R-med that a boot record indi- 
cating that the data recorded In ttie partition entry sector 
25 represents conrect information Is present (Step SI 21 3 in 
Fig. 28), the system controlling circuit 1050 temporarily 
stores the necessary parameters, which are selected 
from the partition data contained in the data read from 
the partition entry sector, in a portion of the data record- 
so ing area of the image memory 1024. After that, ttie sys- 
tem confrolling circuit 1050 stores such parameters In 
the register of tiie system controlling circuit 1050 or tiie 
control data memory 1052 (Step S1214 in Fig: 28). 
[0347] Then, on tiie basis of the detected parameters. 
35 tiie system controlling circuit 1 050 reads, from the man- 
agement data recording area 1102 of the recording 
medium 1100. data recorded in a boot sector which 
data contains infonnation indicative of the detailed con- 
figuration of the management data recording area 1 102 
40 and the infonmation data recording area 1104 of tiie 
recording medium 1100. and stores the read data in a 
portion of tiie data recording area of the image memory 
1024 (Step SI 21 5 in Fig. 28). If it Is confirmed ttiat a 
txx>t record indicating ttiat the data recorded in the boot 
45 sector represents conrect information Is present (Step 
S1216 in Rg. 28), the system controlling circuit 1050 
temporarily stores tiie necessary parameters, which are 
selected from tiie data read from the t>oot sector, in a 
portion of tiie data recording area of the image meniory 
so 1024. After that, the system controlling drcuft 1050 
stores such parameters in tiie register of the system 
controlling circuit 1 050 or the control data memory 1052 
(Step S1217in Fig. 28). 

[0348] Then, the system controlling circuit 1050 
55 obtains, tiirough a computation, tiie leading sector of 
tiie FAT recorded in the management data recording 
area 1102, the leading sector of each of ttie directory 
entries, the number of tiie leading sector of the data 
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recorded in the information data recording area 1104, 
and the like (Step S1218 in Fig. 28). Further, the system 
controlling circuit 1050 obtains, through a computation, 
the number of clusters each of which corresponds to the 
unit of use of the information data recording area 1 1 04, 5 
and writes the obtained number into the register of the 
system controlling circuit 1050 or the control data mem- 
ory 1052 (Step S1219 in Fig. 28). 
[0349] If the total number of the calculated and stored 
clusters Is not less than 4,096, the system controlling 10 
circuit 1050 sets a 16-bit FAT so that the 16-bit FAT can 
be used (Steps S1220 and S1221 in Rg. 28). If the total 
number of the calculated and written clusters is less 
than 4.096, the system controlling circuit 1050 sets a 
12-bit FAT so that the 12-blt FAT can be used (Steps is 
SI 220 and SI 222 in Fig. 28). Then, the system control- 
ling circuit 1050 initializes the last allocation cluster 
indicative of the number of a cluster in which the last 
data is recorded (Step SI 223 in Fig. 28). Then, the sys- 
tem controlling drcurt 1050 brings the drive parameter 20 
initializing routine to an end and returns the process to 
the main operating routine. 

[0350] If it is not confirmed in Step S1213 or S1216 
that a boot record is present in the data recorded in the 
partition entry sector or the boot sector, the system con- 2s 
trolling circuit 1 050 sets an error flag (Step SI 224 In Rg. 
28). Then, the system controlling circuit 1050 brings the 
drive parameter initializing routine to an end and returns 
the process to the main operating routine. 
[0351 ] Rg. 29 Is a flowchart which serves to explain in 30 
detail the directory entry retrieval routine executed in 
Step SI 203 of Rg. 27. 

[0352] Referring to Rg. 29. the system controlling dr- 
cuit 1050 reads data indicative of the directory entries, 
which data are recorded in tiie management data 35 
recording area 1 1 02 of tiie recording medium 1 1 00. and 
temporarily stores the read data in a portion of the data 
recording area of the image memory 1024 tiirough the 
interface 1 106 and the connector 1 108 of the recording 
medium 1100 and the connector 1030, the interface 40 
1 026 and the memory controlling circuit 1 020 of the sys- 
tem txxly 1200. In the above-described manner, the 
system controlling circuit 1050 perfbrnns retrieval from 
the data indicative of the directory entries. However, if 
the operation of performing retrieval from the data irxiic- 45 
ative of the directory entries has not yet been completed 
(Step SI 231 in Rg. 29), the system controlling drcu'rt 
1 050 sets data indicative of the number of the f o^st direc- 
tory entry In tiie register of the system controlling circuit 
1 050 (Step Si 232 in Rg. 29). Then, the system control- so 
ling drcuit 1 050 reads the data recorded in a sector con- 
taining the number off the directory entry set in the 
register of the system controlling drcuit 1050, from 
among tiie data recorded in the management data 
recording area 1102 of ttie recording medium 1100 ss 
(Step SI 233 in Fig. 29). If a directory entry correspond- 
ing to the number set in the register of the system con- 
trolling circuit 1050 shows an attribute indicating that 



data is erased (Step SI 234 In Fig. 29), the system con- 
trolling circuit 1050 writes data indicative of the number 
of the directory entry into the data recording area set in 
ttie image memory 1024 or into tiie register of the sys- 
tem controlling circuit 1050 or tiie control data memory 
1052 (Step S1235 in Rg. 29). 

[0353] Then, until a directory entry showing an 
attribute indicating that no data is recorded is detected 
(Step SI 236 in Rg. 29). the number of the directory 
entry is incremented (Step SI 238 in Fig. 29). The 
retrieval operation is continued until the number of an 
unretrieved directory entry is not detected in the sector 
from which data reading is being performed (Step 
SI 239 in Fig. 29). 

[0354] Then, if tiie number of an unretrieved directory 
entry is not detected in the sector from which data read- 
ing is being performed (Step SI 239 in Rg. 29), the 
number of the sector is incremented (Step SI 240 in Rg. 
29). The retrieval operation is continued until the 
number of the sector of a directory entry from which to 
read data is not detected (Step SI 241 in Rg. 29). If the 
number of the sector of a directory entry from which to 
read data is not detected (Step SI 241 in Rg. 29), the 
system controlling circuit 1050 writes an empty direc- 
tory entry absent flag into the data recording area set in 
the image memory 1024 or into the register of the sys- 
tem controlling circuit 1050 or the control data memory 
1052 (Step SI 242 in Rg. 29). The system controlling 
drcuit 1 050 brings the directory entry retrieval routine to 
an end and returns the process to tiie main operating 
routine. 

[0355] In Step SI 236. if a directory entry Indicative of 
an attritxrte indicating that no data is recorded is 
detected, tiie system controlling circuit 1050 writes data 
indicative of the number of the directory entry Into the 
data recording area set in the image memory 1024 or 
into the register of the system controlling drcuit 1050 or 
tiie control data memory 1052 (Step SI 237 in Rg. 29). 
Then, the system controlling circuit 1050 brings the 
directory entry retrieval routine to an end and returns 
tfie process to the main operating routine. 
10356] Rg. 30 is a flowchart which serves to explain in 
detail tiie file allocation table (FAT) retrieval routine exe- 
cuted in Step SI 205 of Rg. 27. 
[0357] Referring to Rg. 30, the system controlling cir- 
cuit 1050 reads the management data recorded in the 
management data recording area 11 02 of the recording 
medium 1 100 and temporarily writes the read data into 
tiie data recording area set In the image memory 1024 
through the interface 1106 and the connector 1108 of 
the recording medium 1100 and tiie connector 1030, 
the Interface 1026 and the memory controlling circuit 
1020 of the system body 1200. After that tiie system 
controlling drcuit 1050 reads the written data into tiie 
register of the system controlling drcuit 1050 or the con- 
trol data memory 1052. In the above-described manner, 
the system controlling drcuit 1050 performs retrieval of 
tiie data indicative of the FAT. If no retrieval of the data 
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indicative of the FAT has yet been completed (Step 
S1251 In Fig. 30). the system controlling circuit 1050 
sets, as one of the drive parameters, a cluster number 
corresponding to a value obtained by adding "1" to a 
value indicated by the last allocation cluster, which clus- s 
ter number is stored in the register of the system con- 
trolling circuit 1050 or the control data memory 1052, in 
the register of the system controlling circuit 1050 or the 
control data memory 1052 (Step S1252 in Rg. 30). The 
data recorded in the sector which contains the cluster w 
con-esponding to the set number is read from the man- 
agement data recording area 1102 of the recording 
medium 1 100 (Step SI 253 in Rg. 30). 
[0358] Then, if the number of an entry of an empty FAT 
which indicates a cluster in which data recording is pos- is 
sible is detected in the Information data recording area 
1 104 of the recording medium 1 100 (Step S1254 In Rg. 
30) and. further, if the detected nunnber of the entry of 
the empty FAT con-esponds to the first detected entry 
nurhber (Step S1255 in Fig. 30). the system controlling 20 
circuit 1050 stores, as the last allocation cluster, the 
nuni>er of the entry of the FAT immediately before the 
detected number of the entry of the empty FAT in the 
register of the system controlling circuit 1050 or the con- 
trol data memory 1052 (Step S1256 in Rg. 30). Accord- 25 
ingly, it is possible to detect the number of the next 
clusta- in which to record data, without newly perform- 
ing retrieval. 

[0359] Each time the entry of an empty FAT is 
detected, the system controlling circuit 1050 accumu- so 
lates the mvrber of enpty clusters (Step S1257 in Rg. 
30), whereby It is possible to detect the avnouvX of data 
recordable in the Information data recording area 1 104 
of the recording medium 1100. without newly perform- 
ing retrieval. ^ 
[0360] Then, the system controlling circuit 1 050 Incre- 
ments the entry number of the FAT (Step S1258 in Rg. 
30). and continues the retrieval until no entry nunriber of 
an unretrieved FAT is detected In the sector from which 
data reading is being performed (Step S1259 in Rg. -w 
30). 

[0361] If no entry numt>er of an unretrieved FAT is 
detected In the sector from which data reading is being 
performed (Step S1259 In Fig. 30). the number of the 
sector Is Incremented (Step S1260 in Rg. 30) and the « 
retrieval operation is continued until the number of the 
sector of a FAT from to read data is not detected (step 
SI 261 in Rg. 30). If the numb©" of the sector of the FAT 
is not detected (Step S1261 in Rg. 30). the system con- 
trolling circurt 1050 brings the FAT entry retrieval routine sc 
to an end and returns the process to the main operating 
routine. 

[0382] Rg. 31 is a flowchart which serves to explain in 
detail the file recording operation routine executed in 
Step S1073 of Rg. 19 and in each of Steps S1103 and si 
S1 107 of Fig. 21. 

[0363] Refering to Fig. 31 . the system controlling cir- 
cuit 1050 reads, as one of the drive parameters, a clus- 



ter number corresponding to a value obtained by adding 
"1" to the value of the last allocation cluster, which clus- 
ter nurrtber Is stored in the register of the system con- 
trolling circuit 1050 or the control data memory 1052, 
and then sets the read cluster number in the register of 
the system controlling circuit 1050 as the number of an 
entry of data of the FAT (Step S1271 in Fig. 31). The 
data recorded In the sector which contains the set 
number of the entry of the FAT is read from the manage- 
ment data recording area 1 1 02 of the recording medium 
1100 and is then written from the management data 
recording area 1 102 of the recording medium 1 100 into 
the data recording area set In the image memory 1024 
through the interface 1106 and the connector 1108 of 
the recording medium 1100 and the connector 1030. 
the interface 1026 and the memory controlling circuit 
1020 of the memory controlling circuit 1020 (Step 
S1272 in Fig. 31). 

[0364] Subsequently, the system controlling circuit 
1050 continues the retrieval operation until the number 
of an entry of an empty FAT indicative of a cluster in 
which data recording is possible Is detected in the infor- 
mation data recording area 1104 of the recording 
medium 1 100 (Step S1273 in Rg. 31) or until the entry 
number of the FAT Is incremented (Step S1281 in Fig. 
31) up to an entry number beyond which no entry 
number of the unretrieved FAT is detected in a Sector 
from which data reading is being performed (Step 
S1282 in Rg. 31). 

[0365] If no entry number of the unretrieved FAT is 
detected in the sector from which data reading is being 
performed (Step SI 282 in Rg. 31). the number of the 
sector is incremented (Step SI 283 in Fig. 31). Thus, the 
retrieval operation is continued until the number of the 
last sector in the FAT from which data reading Is being 
performed is reached (Step S1284 in Fig. 31). 
[0366] If the number of the entry of the empty FAT is 
detected in Step SI 273, the system controlling circuit 
1050 sets the number of the number of the detected 
empty FAT In the register of the system controlling cir- 
cuit 1050 as the number of a cluster (Step SI 274 in Fig. 
31), H the recording medium 1100 is a hard cfisk, the 
system controlling circuit 1050 obtains a cylinder 
number, a head number and a sector number all of 
• which correspond to the number of the cluster set in the 
register, and sets them in the interface 1106 of the 
recording medium 1 100 (Step S1275 in Rg. 31). Then, 
the image data stored in the Image memory 1024 Is 
read by the memory controlling circurt 1020. and the 

> read Image data is recorded in the cluster within the 
Infbmiation data recording area 1104 of the recording 
medium 1 100 which duster conresponds to the cylinder 
number, the head number and the sector number ail of 
which have been set in the interface 1 1 06 by the system 

> controlling circurt 1050, through the interface 1026 and 
the connector 1030 of the system body 1200 and the 
connector 1 108 and the interface 1 106 of the recording 
medium 1 100 (Step S1276 In Fig. 31). 
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[0367] In Step S1277 of Fig. 31 , the system controlling 
circuit 1050 stores the number of the cluster contained 
in the information data recording area 1104 of the 
recording medium 1100 in which the image data is 
recorded, on the FAT provided in a portion of tiie data 5 
recording area of the image memory 1024 which has 
been set as an area for storing the management data 
recorded in the management data recording area 11 02 
of the recording medium 1 100. 

[0368] Tbe above-described recording operation is 10 
continued until all image data stored in the image mem- 
ory 1024 are read and recorded in the recording 
medium 1 100 (Step SI 278 in Fig. 31). 
[0369] If the data is fully stored on the FAT table (Step 
S1279 in Rg. 31), a sequence of cluster numbers indi- is 
cated by the data stored on the FAT table constitutes the 
values of a FAT chain to be written into a FAT entry, and 
the system controlling circuit 1050 records the data 
stored on the FAT table provided in a portion of tiie data 
recording area, which has been set as the area fbr stor- zo 
ing the management data recorded in the management 
data recording area 1102 of the recording medium 
1 100, in the FAT sector in the management data record- 
ing area 1102 of the recording medium 1100 through 
the memory controlling drcuit 1020, the interface 1026 2s 
and the connector 1030 of the system body 1200 and 
the connector 1108 and the interfece 1106 of the 
recording medium 1 100 (Step SI 280 of Fig. 31). 
[0370] Then, if all the image data stored in the image 
memory 1024 are read (Step S1278 in Rg. 31), data 30 
"FFh" indicative of the end cluster of the FAT chain is 
written to the end of the FAT table (Step SI 285 in Rg. 
31). Then, data indicative of the sequence of the cluster 
numbers stored on the FAT table are recorded in the 
corresponding FAT sector in the management data ss 
recording area 1 102 of the recording medium 1 100 as 
data indicative of the values of the numbers of FAT 
entries (Step S1286 in Fig. 31). Then, tiie system con- 
trolling circuit 1050 obtains management data corre- 
sponding to the image data recorded in the information 40 
data recording area 1104 of tiie recording medium 
1 100. and records the obtained management data In an 
empty directory entry in the management data record- 
ing area 1102 of tiie recording medium 1100 through 
the interface 1026, tiie connector 1030 of the system 45 
body 1200 and the connector 1108 and the interface 
1 106 of tiie recording medium 11 00 (Step Si 287 in Rg. 
31). To update the value of the last allocation cluster, the 
system controlling circuit 1050 writes data indicative of 
the value of the last allocation cluster which data is so 
stored in the register of the system controlling circuit 
1050 or the control data memory 1052 as one of the 
drive parameters, and causes the process to return to 
the main operating routine (Step SI 288 in Rg. 31). 
[0371 ] It is to be noted tiiat, in the system according to ss 
any of the third to sixtii embodiments, the recording 
medium 11 00 is not limited to a memory card or a hard 
disk unit, and may also be a micro DAT (digital audio 



tape) unit, an optomagneto disk unit, an optical disk unit 
or tiie like. In this case as well, it is possit)le to achieve 
advantages similar to those of the third to sixth embodi- 
ments. 

[0372] In the system according to any of tiie third to 
sixth embodiments, the recording medium 1100 may 
also be a composite recording medium in which a mem- 
ory card and a hard disk unit are integrally assembled. 
The composite recording medium may also removably 
include the memory card or the hard disk unit so that the 
memory card or the hard disk unit can be arbitrarily con- 
nected to or separated from tiie body of tiie composite 
recording medium. Of course, the composite recording 
medium may be composed of two or more kinds of 
recording media selected from among the memory 
card, the hard disk unit, tiie micro DAT, the optomagneto 
disk unit the optical disk unit and the like. 
[0373] In the above description of the third to sixth 
embodiments, reference has been made to the arrange- 
ment In which the recording medium 1 100; such as the 
memory card or the hard disk unit, is removably con- 
nected to the system body 1200 so that tfie recording 
medium 1 100 can be arbitrarily connected to and sepa- 
rated from the system body 1200. However, it is also 
possible to adopt an anrangement in which two or more 
kinds of recording media are connectable to the system 
body 1200 or an arrangement in which two or more 
kinds of recording media are fixed to the system txxjy 
1200. It is also possible to adopt an arrangement in 
which one of two or more Kinds of recording media are 
fixed to tiie system body 1200 and anotiier one is 
removably connected to the system body 1200 so that it 
can be arbitrarily connected to and separated from tiie 
system body 1200. 

[0374] As described above, in the third to sixtii 
embodiments, when image data indicative of an image 
is to be recorded in a recording medium such as a mem- 
ory card or a hard disk unit, the number of recorded 
photographic pictures is counted and data indicative of 
the counted number is stored in a nonvolatile memory 
provkJed in a system body, and tiie data Indicative of the 
counted number stored in tiie nonvolatile memory is 
recorded as a discrimination number togetiier with tiie 
image data. Accordingly, when predetermined image 
data recorded in the recording medium is to be read out 
and transmitted to an external device, such as an exter- 
nal computer, a printer and a data transmission device, 
on file-by-file t)asis, fbr the purpose of executing various 
processing such as operational processing, printing 
processing or data transmission processing in the exter- 
nal device, it is possible to prevent a file having another 
image data from being erroneously read out togetiier 
with the desired file. Oflierwise, when a file having pre- 
determined image data Is to be erased, it is possible to 
prevent a file having another image data from being 
enroneously erased together with tiie desired file. 
[0375] As described above, in tiie third to sixtii 
embodiments, each time tiie number of photographic 
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pictures recorded in the recording medium reaches a 
predetermined number, data indicative of the number of 
recorded photographic pictures is stored in the nonvola- 
tile memory provided in the system body, so that it is 
possible to reduce the number of times of rewriting of 
data of the nonvolatile memory Accordingly, it is possi- 
ble to increase the lifetimes of the nonvolatile memory 
(03761 Further. In the third to sixth embodiments, if the 
battery of the system body is removed and replaced, the 
contents of data indicative of the number of recorded 
photographic pictures, which data is stored in the non- 
volatile memory provided in the system body, are 
updated by being increased by a predetermined 
number. Accordingly it is possible to prevent a discrimi- 
nation number added to an old file having image data 
recorded in the recording medium from being added to 
a file having image data to be newly recorded in the 
recording medium. When predetern^'ned image data 
recorded in the recording medum is to be read out and 
transmitted to an external device, such as an external 
computer, a printer and a data transmission device, on 
file-by-file basis, for the purpose of executing various 
processing such as operational processing, printing 
processing or data transmission processing in the exter- 
nal device, it is possible to prevent a file having another 
image data from being erroneously read out together 
with the desired file. Othenwise, when a file having pre- 
determined image data is to be erased, it is possible to 
present a file having another image data from being 
erroneously erased together with the desired file. 
[03771 As described above, according to the third to 
sixth embodiments, it is possible to provide an informa- 
tion signal processing apparatus of good operability 
which is capable of preventing erroneous discrimination 
information from being added to an information signal 
when disaimination information which serves to dis- 
criminate among information signals to be recorded in a 
recording medium in predetermined units is to be added 
to the information signal, so that the information signal 
can be recorded in the recording medium with conrect 
discrimination information added to the information sig- 
nal. In such an information signal processing apparatus, 
it is possible to accurately read out the information sig- 
nal recorded in the recording medium in the predeter- 
mined units so that the read information signal can be 
erased or subjected to various processings in the exter- 
nal device. 

10378] Rg. 32 is a block diagram schematically show- 
ing the anrangement of an electronic still video system 
to which the present Invention Is applied as a seventh 
embodiment thereof. 

[0379] The electronic still video system shown in Fig. 
32 includes a photographic optical system 2010 conrh 
posed off a photographic lens, an exposure controlling 
meml>er 2012 made up of a diaphragm mechanism, a 
shutter mechanism and associated elements, an image 
pickup device 2014 for converting a photographic opti- 
cal image formed by the photographic optical system 



201 0 and the exposure controlling member 2012 into an 
image signal of electrical-signal form, an analog/digital 
(A/D) conversfon circuit 2016 for digitizing an analog 
image signal outputted from the Image pickup device 

5 201 4 and outputting image data, and a clock signal gen- 
erating circuit 2018 for supplying various signals, such 
as a dock signal and a control signal, to tiie image 
pickup device 2014, the A/D conversion circuit 2016, a 
memory controlling circuit 2020 and a digital/analog 

10 (D/A) converter 2036 which will be described later. The 
dock signal generating circuit 2018 is controlled by the 
memory contrdting circuit 2020 as well as a system 
controlling circuit 2050 whk^h will be described later. 
[0380] The electronic still video system shown in Fig. 

75 32 also includes an image compressing • expanding cir- 
cuit 2022 for conpressing or expanding Image data by a 
compression/expansion metiiod such as adaptive dis- 
crete cosine transform (ADCT), and an image memory 
2024. 

20 [0381] The memory controlling circuit 2020 is pro- 
vided for controlling the dock signal generating circuit 
2018. the image compressing • expancfing circuit 2022 
and tiie image memory 2024. and the image data out- 
putted from the A/D conversion drcuit 2016 is written 

25 into the Image memory 2024 by the memory controlling 
drcuit 2020. 

[0382] In the process of compressing the image data, 
the image data which is written into the image memory 
2024 in the above-descrbed manner is read therefrom 

30 and the read image data is compressed by the image 
compressing • expanding circuit 2022. The compressed 
image data is written into the image memory 2024. In 
tiie process of expanding the image data, the com- 
pressed image data which is written into tiie image 

35 memory 2024 in the above-described manner is read 
therefrom and tfie read image data is expanded by tiie 
Image compressing • expanding drcuit 2022. The 
expanded image data is written into the image memory 
2024. 

40 [0383] The electronic still vkJeo system also indudes 
a D/A converter 2036 and an image display device 2038 
such as an electronic viewfinder. and the image data 
stored in tiie image memory 2024 is read by the mem- 
ory controlling drcuit 2020, and tiie read image data is 

45 converted into analog form by tfie D/A converter 2036 to 
form an image signal. The image signal can be visually 
displayed on the image display device 2038. 
[0384] Atthough. in the seventh embodiment, the D/A 
converter 2036 and tiie image display device 2038 are 

so incorporated in ttie system body 2200. tfie D/A con- 
verter 2036 and tiie Image display device 2038 may be 
prepared as separate units whk;h Is removably attacha- 
ble to the system txxJy 2200. The Image display de\^ice 
2038 may be prepared as different kinds of display 

55 devices, such as high- and low-resolution display 
devices or color and monochrome display devices, 
which are selectively remov^y attachable to the sys- 
tem body 2200. 
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[0385] The electronic still video system also indudes 
an Interface 2026 for establishing communication with a 
recording medium 2100 (to be described later), such as 
a memory card or a hard disk unit, or with an external 
device, and a data communication controlling circuit 
2028 for controlling communication of data with the 
external device or a communication line. The data com- 
munication controlling circuit 2028 is arranged to per- 
form data communication control, conversion or 
restoration of data, or modulation or demodulation of 
data in accordance with a predetermined program, 
according to the kind of a connected external device or 
the protocol of a connected communication line. 
[0386] The electronic still video system also includes 
a connector 2030 for permitting exchange of data or a 
control signal with the recording medium 2100, such as 
a memory card or a hard disk unit, and for permitting 
supply of electric power to the recording medium 2100, 
arKi a connector 2034 for permitting exchange of data or 
a control signal with the external device or the commu- 
nication line. Data can be communicated with the exter- 
nal device directly or through the communication line by 
using the connector 2034. 

[0387] If the recording medium 2100 is connected to 
the connector 2030, image data recorded in the record- 
ing medium 21 00 can be read out and transmitted to the 
external device through the connector 2030, the inter- 
face 2026, the data communication controlling circuit 
2028 and the connector 2034. If tiie recording medium 
2100 is not connected to the connector 2030. image 
data stored in the image memory 2024 can be read out 
and transmitted to tiie external device through the mem- 
ory controlling circuit 2020, ttie interface 2026. tiie data 
communication controlling circuit 2028 and tiie connec- 
tor 2034. 

[0388] Each of the connectors 2030 and 2034 is 
arranged so that trarsmission and reception of data or a 
control signal can be performed not only by a communi- 
cation method using an electrical signal but also t>y 
mechanical, optical, acoustic or variois other metiiods. 
[0389] If, for example, a SCSI interface is employed as 
each of the communication controlling drcurt 2028 and 
the connector 2034, it is possible to transmit and receive 
data and a control signal to and from an external device 
such as a computer, a printer arxi a transmission 
device. The transmission and reception of tiie data and 
the control signal can be effected between such an 
external device and any of the system controlling circuit 
2050, the recording medium 21 00 and the memory con- 
trolling circuit 2020 through the interface 26. the data 
communication controlling circuit 2028 and tiie connec- 
tor 2034. 

[0390] The shown electronic still video system also 
includes a lens controlling drcuit 2040 for controlling the 
movement of a focusing lens provided in the photo- 
graphic optical system 2010. an exposure controlling 
circuit 2042 for controlling a diaphragm mechanism and 
a shutter mechanism which are provided in tiie expo- 



sure controlling memt)er 2012, a distance measuring 
drcurt 2044 for measuring the distance to a subject, a 
light measuring drcuit 2046 for measuring the lumi- 
nance of the subject, and a flash unit 2048 for illuminat- 

5 ing the subject. 

[0391] The shown electronic still video system also 
includes the system controlling circuit 2050 for control- 
ling the operation of tiie entire system, a control data 
memory 2052 in which are stored various constant 

10 data, various variable data, operating programs and the 
like for use in the control operation of the system con- 
trolling drcuit 2050, and a display device 2054, such as 
a liquid-crystal display, for displaying the operational 
state and the like of the system. The display device 

75 2054 may be provided at a location where a use can 
easily perform a visual confirmation, for example, in the 
vidnity of a switch group 2056 which will be descrit)ed 
later, and/or at a location in an electronic viewfinder, 
such as the image display device 2038, v^ere the use 

20 can easily perform a visual confirmation. 

[0392] The display device 2054 also displays contents 
such as the amount of power remaining in a power sup- 
ply part 2082 which will be described later, a shutter 
speed value, an aperture speed and an exposure com- 

25 pensation value which are set by the exposure control- 
ling member 2012, the execution or nonexecution of a 
gain-up operation for increasing the image pickup sen- 
sitivity of the image pickup device 2014, the state of the 
remaining memory capadty of the image memory 2024, 

30 the execution or nonexecution of compression or expan- 
sion of image data In the image compressing • expand- 
ing circuit 2022, tiie number or total capacity of 
photographic pictures recorded in the recording 
medium 2100, the remaining number of photographic 

35 pictures recordable in tiie recording medium 21 00 or tiie 
remaining capacity of the recording medium 2100 which 
Is capable of recording photographic pictures, if the dis- 
play device 2054 is provided not only at the location 
where the use can easily perform a visual confirmation, 

40 for example, in the vidnity of the switch group 2056. but 
also at the location in the electronic viewfinder. such as 
the image display devtee 2038. where the use can eas- 
ily perform a visual confirmation, fc)otii the display 
devrces may be arranged to display different kinds of 

45 contents at different display timings. 

[0393] The shown electronic still video system also 
indudes the switch group 2056 which is operated to 
input various operational instructions into the system 
controlling drcuit 2050. The switch group 2056 includes, 

50 for example, a main switch 2060 for instructing the sys- 
tem to operate, a distance * light measuring switch 2062 
arranged to t>e closed by a first stroke of a two-stroke 
release switch 2058 to instruct the distance measuring 
drcuit 2044 to start a distance measuring operation as 

55 well as to instruct the light measuring circuit 2046 to 
start a light measuring operation, a recording starting 
switch 2064 arranged to be closed by a second stroke of 
the two-stoke release switch 2058 to input an instruction 
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to start recording a picked-up image signal correspond- 
ing to a pliotographed subject image in the recording 
medium 2100, such as the memory card or the hard 
disk unit a shooting-recording-mode selecting switch 
2066 for selecting any recording mode from among the 5 
single-shooting recording (S) mode for executing pho- 
tography and recording a field or frame image signal for 
one picture, the continuous-shooting recording (C) 
mode for continuously executing photography and 
recording field or frame image signals for a plurality of w 
pictures, and a self-timer photography recording mode, 
a recording-condition setting switch 2068 for selecting 
various setting conditions associated with an image sig- 
nal recording operation, such as the numt>er of photo- 
graphic pictures to be recorded as image signals, the 75 
discrimination between frame recording and field 
recording, the aspect ratio of an image signal obtained 
by photography, the pix^ arrangement of an image 
obtained by photography, a data compression or expan- 
sion method, and the compression or expansion ratio at 20 
which data is compressed or expanded by the data 
compression or expansion method, an erase mode 
selecting switch 2070 for selecting an erase mode, an 
erasing operation starting switch 2072 for inputting an 
instruction to start an erasing operation, a transmission 25 
mode selecting switch 2074 for selecting a transmission 
mode of data, and a transmitting operation starting 
switch 2076 for inputting an instruction to start a data 
transnnitting operation. 

[0394] The electronic still video system also includes 30 
a power-supply controlling circuit 2080 which is made 
up of constituent elements, such as a detecting circuit 
for detecting the state of supply of electric power from 
the power supply part 2082 which will be described 
later, a DC-DC converter for converting a DC voltage 3S 
supplied from the power supply part 2082 into a voltage 
suitable for application to each part, and a switch for 
selecting a circuit block to be supplied wrtii tiie electric 
power. The power-supply controlling circuit 2080 serves 
to detect whether the power supply part 2082 is 4o 
attached to tiie body of tiie electronic still video system, 
the kind of the attached power supply part 2082 or, if the 
power supply part 2082 is formed by a battery, the 
amount of power remaining in tiie attached battery and 
so on. On tiie basis of tiie result of the detection and an 4s 
instruction supplied from tiie system controlling drcuit 
2050. the power supply part 2082 controls the DC-DC 
converter and supplies tiie required amount of electric 
power to each part at the required time Interval. The 
power supply part 2082 is made from, for example, a so 
rechargeable secondary battery. Connectors 2084 and 
2086 serve to provide connection between the power 
supply part 2082 and the body of tiie electronic still 
video system. 

[0395] The elecb^onic still video system also Includes 55 
a nonvolatile memory 2090, such as an EEPROM, 
which is electrically erasable and recordable. 
[0396] The system controlling circuit 2050 causes the 



lens controlling circuit 2040 to control tiie movement of 
the focusing lens of the photographic optical system 
2010 on the basis of a measurement result provided by 
tiie distance measuring circuit 2044, thereby bringing 
the photographic optical system 2010 into an in-focus 
state. Also, the system controlling circuit 2050 causes 
tiie exposure controlling circuit 2042 to execute expo- 
sure control using the exposure controlling member 
2012 so that a subject optical image formed on the 
image pickup surface of the image pickup device 2014 
achieves an optimum amount of exposure. 
[0397] The recording medium 2100 has a manage- 
ment data recording area 2102. an informatfon data 
recording area 2104, and a writing protection informa- 
tion recording area 21 10 for recording writing protection 
(writing inhitntion) information relative to a camera- 
related data recording area 2114. Writing and reading 
of tiie writing protection infomiation are performed in 
such a manner ttiat writing and reading of writing pro- 
tection data from and to the outside are executed 
through an interface 2106 and a connector 2108. 
[0398] The recording medium 2100 further has a 
recording-medium discrirronatlon infontiatton recording 
area 21 12 in which data indicative off recording-medium 
discrimination information representative of tiie kind, 
characteristics and the like of the recording medium 
2100 are recorded. The system controlling drcuit 2050 
which will be described later is an-anged to read the 
data recorded in tiie recording-medium discrimination 
information recording area 2112 ttirough tiie interface 
206 and the connector 208. and detects tiie kind and 
characteristics of the recording medium 2100 con- 
nected to the connector 2030 on the basis of informa- 
tion indicated by the read data. 
[0399] The Interface 2106 includes constituent ele- 
ments, such as a control circuit such as a CPU or an 
MRU, a nonvolatile memory such as a ROM or an EEP- 
ROM, and a memory such as a RAM. and controls the 
operation of the recording medium 2100, such as the 
memory card or the hard disk unit, on the b^is of a pre- 
determined program. 

[0400] The operation of tiie electronic still video sys- 
tem according to the seventh embodiment of the 
present invention will be described below with reference 
to the flowcharts shown in Figs. 33, 34, 35 and 36. 
[D401] Figs. 33 and 34 show in combination a f tow- 
chart of the main operating routine of the electronic still 
video system generally shown in Fig. 32. 
[0402] Referring to Figs. 33 and 34, when tiie power 
supply part 2082 is attached to the body of tiie elec- 
fronic still video system, after the system controlling cir- 
cuit 2050 initialises various flags, control variables and 
ttie like (Step S2001 in Fig. 33), the syst«n controlling 
circuit 2050 is placed in a standby state until the main 
switch 2060 is turned on. If the main switch 2060 is 
turned on (Step S2002 in Fig. 33), it is determined 
whettier the remaining amount of battery power in the 
power supply part 2082 is sufficient (Step S2003 in Rg. 
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33). If the remaining anfiount of battery power in the 
power supply part 2082 is sufficient, it is determined 
whether the recording medium 2100, such as a memory 
card or a hard disk unit, is connected to the system body 
2200 (Step S2004 in Rg. 33). K the recording medium s 
2100 is connected to the system body 2200. it is deter- 
mined (Step S2005 in Fig. 33) whether writing protec- 
tion data indicative of writing protection is set in the 
writing protection information recording area 2110 of 
the recording medium 2100 connected to the system io 
body 2200. If it Is determined that no writing protection 
data Indicative of writing protection is set in the writing 
protection irrfbrmation recording area 2110, the system 
controlling circuit 2050 reads from the recording 
medium 2100 discrimination information data indicative is 
of the kind of recording medium used as the recording 
medium 2100. the data-recordable capacity and the 
characteristics of the recording medium, as well as 
camera-related data and recording medium-related 
data which were used to perform photography and ere- 20 
ate the image data recorded in the recording medium 
2100. Then, the system controlling circuit 2050 per- 
forms retrieval as to the state of recording in the record- 
ing medium 2100 (Step S2015 in Rg. 33). 
[0403] If the system controlling circuit 2050 deter- 25 
mines that the remaining amount of battery power in the 
power supply part 2082 is not suff toient (Step S2003 in 
Rg. 33), or if it is determined that the recording medium 
2100 is not connected (Step S2004 in Rg. 33), or rf it is 
determined that the writing protection data is set (Step 30 
S2005 in Fig. 33). the system controlling circuit 2050 
causes the display device 2054 to provkle a warning 
display indicating that the remaining amount of battery 
power in the power supply part 2082 Is not sufficient, or 
that the recording medium 2 1 00 is not connected or that as 
the writing protection data is set After that, the system 
controlling circuit 2050 returns the process to Step 
S2002 (Step S2010 in Rg. 33). 
[0404] If it is determined (Step S2013 in Rg. 33) that 
the recording medium 2100 is not connected to the sys- 40 
tem body 2200 or if it is determined (Step S201 4 in Fig. 
33) that the writing protection data is set in the writing 
protection information recording area 21 10, the process 
proceeds to Step S2018 of Rg. 33. where the system 
controlling circuit 2050 causes the display device 2054 46 
to provKie a warning display indteating that the record- 
ing medium 2100 is not connected to the system body 
2200 or that the writing protection data is set in the writ- 
ing protection information recording area 2110. Then, 
the process returns to Step S2004. where the system so 
controlling drcuit 2050 waits fbr the main switch 2060 to 
be operated. 

[0405] Then, the system controlling circuit 2050 
causes the display device 2054 to visually display the 
remaining recordable number of photographic pictures ss 
or the remaining recordable capacity of photographic 
pictures, the remaining amount of battery power in the 
power si^ly part 2082, the date of photography, a 



shooting irxxJe, various messages and the like which 
are recorded in the recording medium 2100. on the 
basis of the aforementioned discrimination information 
data, camera-related data and recording medium- 
related data of the recording medium 2100. the nf>an- 
agement data recorded in the management data 
recording area 2102 of the recording medium 2100. var- 
ious kinds of modes which are selectively set by the 
switch group 2056 and various kinds of modes which 
are selectively set according to the kind of the recording 
medium 21 00 connected to the system tx>dy 2200 (Step 
S2008 in Fig. 33). If the recording medium 2100 is a 
recording medium which is unusable with the present 
system or if the information data recording area 2104 of 
tiie recording medium 2100 contains no empty area in 
which data recording is possible (Step S2009 in Rg. 

33) . the system controlling circuit 2050 causes tiie dis- 
play device 2054 to provide a warning display indicating 
that tiie recording medium 2100 is a recording medium 
unusable with the present system or that the information 
data recording area 2104 of the recording medium 21 00 
contains no empty area in which data recording is pos- 
sit)le (Step S2010 in Rg. 33). Then, the process returns 
to Step S2002. 

[0406] Then, the system controlling circuit 2050 
detects the state of the distance • light measuring switch 
2062. If the distance * light measuring switch 2062 is off. 
the process returns to Step S2025 (Step S201 1 in Rg. 

34) . If the distance - light measuring switch 2062 is on, 
the system controlling circuit 2050 sets the display 
device 2054 to an exposure display operation mode for 
displaying the state of exposure compensation (Step 
S2012 in Rg. 34). and causes the distance measuring 
drcurt 2044 to measure tiie distance to a subject and 
tiien moves the focusing lens of tiie photographic opti- 
cal system 2010 on the basis of the result of the dis- 
tance measurement executed by the distance 
measuring circuit 2044. thereby focusing the photo- 
graphic optical system 2010 onto the subject. Further, 
tiie system controlling circuit 2050 causes the light 
measuring drcurt 2046 to measure the luminance of the 
subject and. on the basis of the result of the light meas- 
urement executed by the light measuring circuit 2046. 
causes the exposure controlling drcuit 2042 to control 
the diaphragm mechanism or tiie shutter mechanism of 
the exposure controlling member 2012 so that the sut>- 
ject optical Image formed on the Image pickup surface 
of the image pickup device 2014 achieves an optimum 
amount of exposure, thereby determining the amount of 
exposure of the subject by means of the exposure con- 
trolling member 2012 (Step S2013 in Fig. 34). 

[0407] Then, the system controlling circuit 2050 
detects the state of the recording starting switch 2064, 
and if the recording starting switch 2064 Is turned on 
(Step S2014 in Rg. 34). ttie system contrdling circuit 
2050 causes the display device 2054 to provkle display 
based on a continuous-shooting display operation mode 
for displaying the state of the recordable capacity of tiie 
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image memory 2024 (Step S2015 In Fig. 34). If the 
image memory 2024 has an empty area In which image 
data can be stored (Step S2016 in Fig. 34), the system 
controlling circuit 2050 initiates a photographic opera- 
tion and stores in the Image memory 2024 image data 
obtained by digitizing an analog Image signal outputted 
from the image pickup device 2014 by means off the A/D 
converter 2016 (Step S2017 In Rg. 34). Further, the 
system controlling circuit 2050 causes the display 
device 2054 to update the display based on the contin- 
uous-shooting display operation mode for displaying the 
state of the recordable capacity off the image memory 
2024 (Step S2018 in Rg. 34). 
[0408] The above-described distance measuring 
operation, light measuring operation and photographic 
operation will be desaibed later In greater detail. 
[0409] Iff it is detemnined in Step S2016 that the image 
memory 2024 contains no empty area In which image 
data can be stored and no photographic operation can 
be performed, the process proceeds to Step S2019, 
where tiie system controlling circuit 2050 reads the 
image data stored In the image memory 2024 and per- 
forms the recording operation of recording the read 
image data in the information data reconJing area 2104 
of the recording medium 21 00 through the memory con- 
trolling circuit 2020, tiie Interface 2026, the connector 
2030. the connector 2108 and the interface 2106 while 
recording management data associated with the image 
data in the management data recording area 2102 
(Step S2019 in Rg. 34). The system controlling circuit 
2050 causes the displ^ device 2054 to update the dis- 
play based on the continuous-shooting display opera- 
tion mode for displaying the state of the recordable 
capadty of the image memory 2024 (Step S2020 in Rg. 
34). and causes the process to return to Step S2014. 
[0410] If rl is determined in Step S2014 that tfie 
recording starting switch 2064 is off and image data 
which is not recorded in the recording medium 2100 
remains in the image memory 2024 (Step S2021 In Rg. 
34), a recording operation similar to that executed in 
Step S2019 is performed (Step S2022 in Fig. 34). If the 
display device 2054 is performing a display operation on 
the basis of tiie continuous-shooting display operation 
mode (Step S2023 in Rg. 34), the system controlling 
circuit 2050 causes the display device 2054 to update 
the display based on tiie continuous-shooting display 
operation mode for displaying the state of the recorda- 
ble capacity of the Image memory 2024 (Step S2024 in 
Fig. 34), and causes the process to return to Step 
S2011. 

[0411] If it is determined in Step S2021 that Image 
data which is not recorded in the recording medium 
2100 does not remain in the Image memory 2024 or if it 
is determined in Step 2023 that the display device 2054 
is performing no display operation on the basis of the 
continuous-shooting display operation mode, tiie sys- 
tem controlling circuit 2050 returns the process to Step 
S201 1 without updating the display provided on the dis- 



play device 2054. 

[0412] If it is determined In Step S201 1 tfiat the dis- 
tance • light measuring switch 2062 is off and image 
data which is not recorded in the recording medium 
2100 remains in tiie image memory 2024 (Step S2025 
in Rg. 34). a recording operation similar to that exe- 
cuted in Step S2019 is performed (Step S2026 in Rg. 
34). Then, the system controlling circuit 2050 causes 
the display device 2054 to update the display based on 
tiie continuous-shooting display operation mode for dis- 
playing tiie state of the recordable capacity of the image 
memory 2024 (Step S2027 in Fig. 34). and causes the 
process to return to Step S2011. Iff it is determined In 
Step S2025 that image data which is not recorded in the 
recording medium 2100 does not remain in tiie image 
memory 2024, tiie system controlling circuit 2050 sets 
the display device 2054 to a number-of-photographlc- 
pictures display operation mode for displaying tiie 
number or capacity of photographic pictures recorded in 
the recording medium 2100 or tiie remaining recoidable 
number or capacity off photographic pictures In the 
recording medium 2100 (Step S2028 in Rg. 34). After 
tiiat, tfie process returns to Step S2002. where tiie sys- 
tem controlling circuit 2050 is placed in the standby 
state until the main switch 2060 Is turned on. 
[0413] If ttie display device 2054 is performing, for 
example, a display operation based on the exposure 
display operation mode for displaying the state off expo- 
sure compensation, the display device 2054 displays an 
exposure scale as shown at A In Fig. 41 and an expo- 
sure value In "dot" form as shown at B in Rg. 41. If tfie 
display device 2054 is performing a display operation 
based on the continuous-shooting display operation 
mode for displaying the state of the capacity to record 
image data In the Image memory 2024, the display 
device 2054 displays the data-storatrfe area of the 
image memory 2024 as shown at C in Rg. 41 and also 
displays the amount of image data stored in tiie Image 
memory 2024 by using a Tsar" having a lengtti accord- 
ing to tiie amount of data as shown at D In Fig. 41. 
Owing to the aforesaid difference In display form on the 
display device 2054, an operator can easily determine 
on tiie basis of which display operation mode the dis- 
play device 2054 is performing the display operation, 
the exposure display operatton mode or tiie continuous- 
display operation mode. Further, the operator can 
instantaneously read the exposure value displayed on 
tiie display device 2054 or tiie amount off image stored 
In tiie Image memory 2024. 

[0414] In a case where either a display operation 
based on a remalnlng-amount-of-battery-power display 
operation mode for displaying the state of the remaining 
amount of battery power in the power supply part 2082 
or a display operation based on a remaining-reoordable- 
amount-of-data display operation mode fbr displaying 
the remaining amount off image data recordable in the 
recording medium 2100 Is performed in a display form 
which is identical to the continuous-shooting display 
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operation mode for displaying the state of the capacity 
to record image data in the image memory 2024 as 
shown in Fig. 42, the display color of the display device 
2054 varies among the case where the display device 
2054 is perfbmiing a display operation on ^e basis of 5 
the exposure display operation mode, the case where 
the display device 2054 is performing a display opera- 
tion on the basis of the remaining-amount-of-battery- 
power display operation mode, and the case where the 
display device 2054 is performing a display operation on 10 
the basis of the remalning-recordable-amount-of-data 
display operation mode. Accordingly, the operator can 
easily identify each of the display operation modes 
owing to the aforesaid difference in the display color of 
the display device 2054. and can instantaneously read 75 
the value which Is displayed on the display device 2054 
on the basis of each of the display operation modes. 
[041 5] Fig. 35 is a flowchart which serves to explain in 
detail the distance • light measuring routine executed in 
StepS2130of Fig.34. 20 
[041 6] Referring to Rg. 35. if the distance • light meas- 
uring switch 2062 is on. the system controlling circuit 
2050 measures the distance to a subject by means of 
the distance measuring circuit 2044, and stores meas- 
ured-distance data indicative of the result of the dis- 2s 
tance measurement in the register of the system 
controlling circuit 2050 or tfie control data memory 2052 
(Step S2041 in Rg. 35). Then, the system controlling 
circuit 2050 measures the luminance of the subject by 
means of the light measuring drcuit 2046, and stores 30 
measured-fight data indicative of the result of the light 
measurement in the register of the system controlling 
circuit 2050 or the control data memory 2052 (Step 
S2042 In Rg. 35). 

[0417] Further, the system corrtrolling circuit 2050 35 
determines whether it is necessary to cause the flash 
unit 2048 to flash, on the basis of the result of Ihe light 
measurement (Step S2043 in Rg. 35). If it is necessary 
to cause the flash unit 2048 to flash, the system control- 
ling circuit 2050 sets a flash flag to start a charging 40 
operation for the flash unit 2048 (Step S2044 in Rg. 35). 
[0418] Rg. 36 is a flowchart which serves to explain in 
detail the photographic operation executed in Step 
S2017of Fig. 34. 

[041 9] Referring to Fig. 36, if the distance * light meas- 45 
uring switch 2062 is on, the system controlling drcuit 
2050 reads the measured-distance data stored in tfie 
register of tfie system controlling drcuit 2050 or the con- 
trol data memory 2052, and causes the lens controlling 
circuit 2040 to control the movement of the focusing 50 
lens of the photographic optical system 2010 on the 
basis off the read measured-distance data, thereby 
bringing the photographic optical system 2010 into ttie 
in-focus state (Step S2051 in Fig. 36). Then, the system 
controlling drcuit 2050 reads the measured-light data ss 
stored in the register of the system controlling drcuit 
2050 or the control data memory 2052 and determines, 
on the basts of the read measured-light data, the 



amount of exposure of a subject Image formed on the 
image pickup surface of the image pickup device 2014. 
Then, the system controlling circuit 2050 causes Ihe 
exposure controlling circuit 2042 to drive ttie shutter 
mechanism of tiie exposure confolling member 2012 to 
maintain tiie open state of the shutter mechanism of tiie 
exposure controlling member 2012 during a time inter- 
val corresponding to the determined amount of expo- 
sure, tiiereby exposing the image pickup surface of the 
image pickup device 2014 to the photographed-subject 
optical image (Steps S2052 and S2053 in Fig. 36). 
[0420] Then, the system controlling drcuit 2050 
detects whether the flash flag is set which is to be set 
according to the result of the light measurement exe- 
cuted by the light measuring circuit 2046 (Step S2054 in 
Fig. 36). If the flash unit is set. the flash unit 2048 is 
made to flash (Step S2055 in Fig. 36). 
[0421] If it is determined (Step S2056 in Rg. 36) tiiat 
tiie exposure time has elapsed which is set according to 
the determined amount of exposure for exposing the 
image pickup surface of the image pickup device 2014 
to the photographed-subject optical Image by the shut- 
ter mechanism 2012 of the exposure controlling mem- 
ber 201 2, the system controlling circuit 2050 causes the 
exposure controlling drcuit 2042 to drive tiie shutter 
mechanism of the exposure controlling member 2012 
so as to close the shutter mechanism of the exposure 
controlling member 2012. tiiereby completing the oper- 
ation of exposing the image pickup surface of the image 
ptekup device 2014 to the photographed-subject optical 
image, (Step S2057 in Rg. 36). Then, the system con- 
trolling drcuit 2050 causes the image pickup device 
2014 to output the charge signal stored therein, and dig- 
itizes the charge signal by means of the A/D conversion 
drcuit 2016. The data outputted from the A/D conver- 
sion circuit 2016 is supplied to tiie Image memory 2024 
via the memory controlling drcuit 2020, whereby data 
corresponding to an image for one photographic picture 
is temporarily stored in the image memory 2024 (step 
S2058 in Fig. 36). 

[0422] The operation of tiie electronic stilt video sys- 
tem according to an eighth embodiment of the present 
invention will be described below with reference to the 
flowcharts shown in Figs. 37 and 38. 
[0423] Rgs. 37 arxi 38 show in combination a flow- 
chart of the main operating routine of tiie electronic still 
video system generally shown in Rg. 32. 
[0424] Referring to Rgs. 37 and 38. when the power 
supply part 2082 is attached to the body of tiie elec- 
tronic still video system, after the system controlling cir- 
cuit 2050 initializes various flags, control variat)les and 
the lite (Step S2061 in Rg. 37). the system controlling 
drcuit 2050 is placed in a standt>y state until tiie main 
switch 2060 is turned on. If the main switch 2060 is 
turned on (Step S2062 in Fig. 37), it is detemnined 
whether the remaining amount of battery power in the 
power supply part 2082 is sufficient (Step S2063 in Rg. 
37). If the remaining amount of battery power in the 
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power supply part 2082 is sufficient, it is determined 
whetlier the recording medium 2100. such as a memory 
card or a hard disk unit, is connected to the system body 
2200 (Step S2064 in Fig. 37). If the recording medium 
21 00 is connected to the system body 2200, it Is deter- $ 
mined (Step 82065 in Fig. 37) whether writing protec- 
tion data Indicative of writing protection is set in the 
writing protection information recording area 2110 of 
the recording medium 2100 connected to the system 
body 2200. If it is determined that no writing protection 70 
data indicative of writing protection is set in the writing 
protection information recording area 21 10. the process 
proceeds to Step S2066 off Rg. 37. If rt is delemiined In 
Step S2066 of Fig. 37 that no retrieval as to the state of 
recording in the recording medium 2100 has yet been 75 
completed, the system controlling circuit 2050 reads 
from the recording medium 2100 discrimination infor- 
mation data indicative off tiie kind of recording medium 
used as the recording medium 2100. the data-recortJa- 
ble capacity and the characteristics off the recording 20 
medium, as well as camera-related data and recording 
medium-related data which were used to perform pho- 
tography and create the image data recorded in the 
recording medium 2100. Then, the system controlling 
circuit 2050 performs retrieval as to the state off record- 2s 
ing in the recording medium 2100 (Step S2067 in Fig. 
37). 

[0425] If the system controlling circuit 2050 deter- 
mines that ttie remaining amount of battery power in the 
power supply part 2082 is not sufficient (Step S2063 In 30 
Rg. 37). or if it is determined tfiat the recording medium 
2100 Is not connected (Step S2064 In Fig. 37). or if it is 
determined that tiie writing protection data is set (Step 
S2065 in Fig. 37), the system controlling circuit 2050 
causes the display devtee 2054 to provide a warning 35 
display indicating that the remaining amount of t)attery 
power in the power supply part 2082 is not sufficient, or 
that the recording medium 21 00 Is not connected or tiiat 
the writing protection data is set After that, tiie system 
controlling circuit 2050 returns the process to Step 40 
S2002 (Step S2070 in Rg. 37). 
[04261 Then, the system controlling circuit 2050 
causes the display device 2054 to visually display the 
remaining recordable number of photographic pictures 
or tfie remaining recordable capacity off photographic 45 
pictures, the remaining amount off battery power in the 
power supply part 2082. the date of photography, a 
shooting nruxle, various messages and ttie like which 
are recorded in the recording medium 2100. on the 
basis of the aforementioned discrimination information so 
data, camera-related data and recording medium- 
related data off the reconcJIng medium 2100. the man- 
agement data recorded In the management data 
recording area 2102 of the recording medium 2100, var- 
ious kinds of modes which are selectively set by the ss 
swrtch group 2056 and various kinds of modes which 
are selectively set according to the kind off the recording 
medium 21 00 connected to the system body 2200 (Step 



S2068 In Fig. 37). If the recording medium 2100 is a 
recording medium which is unusable with the present 
system or If tiie information data recording area 2104 of 
the recording medium 2100 contains no empty area in 
which data recording Is possible (Step S2069 in Rg. 

37) . the system comrolling circuit 2050 causes the dis- 
play device 2054 to provWe a warning display indicating 
tiiat the recording mecfium 2100 is a recording medium 
unusable with the present system or tfiat the information 
data recording area 2104 of the recording medium 2100 
contains no empty area In which data recording is pos- 
sible (Step S2070 in Rg. 37). Then, the process returns 
to Step S2002. 

[0427] Then, the system controlling circuit 2050 
detects the state of the distance • light measuring switch 
2062. If the distance • light measuring switch 2062 is off, 
ttie process returns to Step S2085 which will be 
described later (Step S2071 in Fig. 38). If the dis- 
tance Might measuring switch 2062 is on, ttie system 
controlling drcuit 2050 sets the display device 2054 to 
the exposure display operation mode for displaying the 
state of exposure compensation (Step S2072 in Rg. 

38) . and causes the distance measuring circuit 2044 to 
measure the distance to a subject and then moves the 
focusing lens of the photographic optical system 2010 
on the basis of the result of the distance measurement 
executed by the distance measuring circuit 2044, 
ttiereby focusing ttie photographk; optical system 2010 
onto ttie subject Furttier. ttie system controlling circuit 
2050 causes the light measuring circuit 2046 to meas- 
ure ttie luminance off ttie subject and. on the basis of ttie 
result of ttie light measurement executed by ttie light 
measuring drcuit 2046. causes the exposure controlling 
drcuit 2042 to control ttie shutter mechanism of ttie 
exposure controlling member 2012 so ttiat the subject 
optical image fbmied on the image pickup surface of ttie 
Image pickup device 2014 achieves an optimum amount 
of exposure, thereby determining ttie amount off expo- 
sure off ttie subject by means off ttie exposure controlling 
member 2012 (Step S2073 in Rg. 38). 

[0428] Then, the system controlling drcuit 2050 
detects ttie state off the recording starting switch 2064, 
and if ttie recording starting switch 2064 is turned on 
(Step S2074 In Rg. 38) and ttie image memory 2024 
has an empty area In which image data can be stored 
(Step S2075 In Rg. 38). ttie system controlling circuit 
2050 sets ttie display device 2054 to the exposure dis- 
play operation mode for displaying ttie state off exposure 
compensation (Step S2076 in Rg. 38), and initiates a 
photographic operation and stores in ttie Image memory 
2024 image data obtained by digitizing an analog Image 
signal outputted from ttie image pickup device 2014 by 
means of the A/D converter 2016 (Step S2077 in Fig. 
38). If it is determined in Step S2075 that the image 
memory 2024 contains no empty area in which image 
data can be stored and no photographic operation can 
be perfonmed. ttie process proceeds to step S2078. 
where ttie system conbrolling circuit 2050 sets ttie con- 
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tinuous-shooting display operation mode for displaying 
the state of the recordable capacity of the Image mem- 
ory 2024. Then, the process proceeds to Step S2079. 
[0429] The above-described embodiment is arranged 
so that even if the display device 2054 is set to the con- s 
tinuous-shooting display operation mode for displaying 
the state of the recordable capacity of the image mem- 
ory 2024 in Step S2078, if it is determined in Step 
82075 that the image memory 2024 has an empty area 
in which image data can be stored, the display device io 
2054 is set to the exposure display operation nrtode for 
displaying the state of exposure compensation in Step 
S2076. However, Step S2076 may be omitted and, in 
Step 82078. the display device 2054 may be held in the 
continuous-shooting display operation mode for display- 75 
ing the state of the recordable capacity of the image 
memory 2024, until it is determined in Step S2074 that 
the recording starting switch 2064 is off and, in Step 
82072, the display device 2054 is set to tiie exposure 
display operation nxxle for displaying the state of expo- 20 
sure compensation. 

[0430] Since the aforementioned distance • light 
measuring operation and photographic operation are 
similar to those described previously, detailed descrip- 
tion is omitted. 25 
[0431 ] Then, in Step 82079, the system controlling cir- 
cuit 2050 reads tiie image data stored in the image 
memory 2024 arxJ performs the recording operation of 
recording the read image data in the information data 
recording area 2104 of the recording medium 2100 30 
through the memory controlling circuit 2020, the inter- 
face 2026, the connector 2030, the connector 2108 and 
the interface 2106 while recording management data 
associated with the image data in the management data 
recording area 2102. If the display device 2054 is per- 35 
forming a display operation on the basis of the continu- 
ous-shooting display operation mode (Step 82080 in 
Rg. 38), the system controlling circuit 2050 causes the 
display device 2054 to update the display based on the 
continuous-shooting display operation mode for display- 40 
ing the state of the recordable capacity of the image 
memory 2024 (Step 82081 in Fig. 38), and causes the 
process to return to Step 82074. If it is determined in 
Step 82080 that the display device 2054 is not perform- 
ing a display operation on the k>asis of the continuous- 45 
shooting display operation mode, tiie system controlling 
circuit 2050 cause the process to retum to Step 82074 
without updating the display on tiie display device 2054. 
[0432] If it is detemiined in Step 82074 that the 
recording starting switch 2064 is off and image data so 
which is not recorded in tiie recording medium 2100 
remains in tiie image memory 2024 (Step 82082 in Rg. 
38), a recording operation similar to tiiat executed in 
Step 82079 is performed (Step 82083 in Rg. 38). If the 
display device 2054 is performing a display operation on ss 
the basis of the continuous-shooting display operation 
mode (Step 82084 in Fig. 38), the system controlling 
circuit 2050 causes the display device 2054 to update 



tiie display based on the continuous-shooting display 
operation mode for displaying the state of the recorda- 
ble capacity of the image memory 2024 (Step 82085 in 
Fig. 38), and causes the process to return to Step 
82071. 

[0433] If it is determined in Step S2082 that image 
data which is not recorded in the recording medium 
2100 does not remain in the image memory 2024 or if it 
is determined in Step 2084 that the display device 2054 
is performing no display operation on the basis of tiie 
continuous-shooting display operation mode, the sys- 
tem controlling circuit 2050 returns the process to Step 
82071 without updating the display provided on tiie dis- 
play device 2054. 

[0434] If it is detemiined in Step 82071 that the dis- 
tance* light measuring switch 2062 is off. tiie system 
controlling drcurt 2050 sets the display device 2054 to 
tiie continuous-shooting display operation mode for dis- 
playing the state of tiie recordat^e capacity of the image 
memory 2024 (Step 82086 in Rg. 38). If it is delerirtned 
in Step 82025 that image data which is not recorded in 
the recording medium 2100 remains in the image mem- 
ory 2024 (Step S2087 in Rg. 38), a recording operation 
similar to that executed in Step 82079 is perbrmed 
(Step 82088 in Fig. 38). Then, tfie system controlling 
circuit 2050 causes the display device 2054 to update 
ttie display based on the continuous-shooting display 
operation mode for displaying the state of the recorda- 
ble capacity of the image memory 2024 (Step 82089 in 
Fig. 38), and causes the process to return to Step 
82071 . If it is determined in Step 82087 that image data 
which is not recorded in the recording medium 2100 
does not remain in the image memory 2024. the system 
controlling circuit 2050 sets the display device 2054 to a 
number-of-photographic-pictures display operation 
mode for displaying tiie number or capacity of photo- 
graphic pictures recorded in the recording medium 2100 
or the remaining recordak)le number or capacity of pho- 
tographic pictures in the recording medium 2100 (Step 
82090 in Fig. 38). After that, tiie process returns to Step 
82062, where tiie system controlling circuit 2050 is 
placed in the standby state until the main switch 2060 is 
turned on. 

[0435] The operation of an electronic still video sys- 
tem according to a nintii embodiment of the present 
invention will be described below witii reference to the 
flowcharts shown in Rgs. 39 and 40. 
[0436] Rgs. 39 and 40 shew in combination a flow- 
chart of the main operating routine of tiie electronic still 
video system generally shown in Fig. 32. 
[0437] Referring to Figs. 39 and 40, when ttie power 
supply part 2082 is attached to the body of ttie elec- 
tronic still video system, after the system controlling cir- 
cuit 2050 initializes various flags, control variables and 
the like (Step 82091 in Rg. 39), the system controlling 
circuit 2050 is placed in a standby state until the main 
switch 2060 is tumed on. If the main switch 2060 is 
turned on (Step 82092 in Fig. 39), it is detemiined 
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whether the remaining amount of battery power in the 
power supply part 2082 is sufficient (Step S2093 in Fig. 
39). If the remaining amount of battery power in the 
power supply part 2082 is sufficient, it is determined 
whether the recording medium 2100, such as a memory 5 
card or a hard disk unit, is connected to the system body 
2200 (Step S2094 in Fig. 39). If the recording medium 
2100 is connected to the system body 2200, it Is deter- 
mined (Step S2095 in Fig. 39) whether writing protec- 
tion data indicative of writing protection is set in the w 
writing protection information recording area 2110 of 
the recording medium 2100 connected to the system 
body 2200. If ft is determined that no writing protection 
data Indicative of writing protection is set in the writing 
protection Infornrtation recording area 21 1 0, the process is 
proceeds to Step S2096 of Rg. 39. If it is detenmined in 
Step S2096 of Fig. 39 that no retrieval as to the state of 
recording in the recording medium 2100 has yet been 
completed, the system controlling circuit 2050 reads 
from the recording medium 2100 discrimination infor- 20 
mation data indicative of the kind of recording medium 
used as the recording medium 2100, the data-recorda- 
ble capacity and the characteristics of the recording 
medium, as well as camera-related data and recording 
medium-related data which were used to perform pho- 2s 
tography and create the image data recorded in the 
recording medium 2100. Then, the system controlling 
circuit 2050 performs retrieval as to the state of record- 
ing in the recording medium 2100 (Step S2097 in Rg. 
39). so 
[0438] If the system controlling circuit 2050 deter- 
mines that the remaining amount of battery power in the 
power supply part 2082 is not sufficient (Step S2093 in 
Rg. 39), or if it is determined that the recording medium 
2100 is not connected (Step S2094 in Fig. 39), or If it is 3S 
determined that the writing protection data is set (Step 
S2095 in Fig. 39), the system controlling circuit 2050 
causes the display device 2054 to provide a warning 
display indicating that the remaining amount of battery 
power In the power supply part 2082 is not sufficient, or 40 
that the recording medium 21 00 is not connected or that 
the writing protection data is set After that, the system 
controlling circuit 2050 returns the process to Step 
S2092 (Step S2100 in Rg. 39). 

[04391 Then, the system controlling circuit 2050 4s 
causes the display device 2054 to visually display the 
remaining recordable number of photographic pictures 
or the remaining recordable capacity of photographic 
pictures, the remaining amount off battery power in the 
power si^ly part 2082, the date of photography, a so 
shooting mode, various messages and the like which 
are recorded In the recording medium 2100, on the 
basis of the aforementioned discrimination information 
data, camera-related data and recording medium- 
related data of the recording medium 2100, the man- ss 
agement data recorded in the management data 
recording area 2102 of the recording medium 2100, var- 
ious kinds of modes which are selectively set by the 



switch group 2056 and various kinds of modes which 
are selectively set according to the kind of the recording 
medium 2100 connected to the system body 2200 (Step 
S2098 in Fig. 39). If the recording medium 2100 is a 
recording medium which is unusable with the present 
system or if the information data recording area 2104 of 
the recording medium 2100 contains no empty area in 
which data recording is possible (Step S2099 in Rg. 

39) . the system controlling circuit 2050 causes the dis- 
play device 2054 to provkJe a warning display indicating 
that the recording medium 2100 is a recording medium 
unusable with the present system or that the information 
data recording area 2104 of the recording medium 2100 
contains no empty area in which data recording is pos- 
sible (Step S2100 in Fig. 39). Then, the process returns 
to Step S2092. 

[0440] Then, the system controlling circuit 2050 
detects the state of the distance • light measuring switch 
2062. If the distance • light measuring switch 2062 is off, 
the process returns to Step S2115 which will be 
described later (Step S2101 in Fig. 40). If the dis- 
tance* light measuring switch 2062 is on. the system 
controlling circuit 2050 sets the display device 2054 to 
the exposure display operation nrrode for displaying the 
state of exposure compensation (Step S2102 in Rg. 

40) , and causes the distance measuring circuit 2044 to 
measure the distance to a subject and then moves the 
focusing lens of the photographic optical system 2010 
on the basis of the result of the distance measurement 
executed by the distance measuring circuit 2044, 
thereby focusing the photographic optical system 2010 
onto the subject Further, the system controlling circuit 
2050 causes the light measuring circuit 2046 to meas- 
ure the luminance of the subject and, on the basis of the 
result of the light measurement executed by the light 
measuring circuit 2046, causes the exposure controlling 
drcuit 2042 to control the shutter mechanism of the 
exposure controlling member 2012 so that the subject 
optical image formed on the image pickup surface of the 
image pickup device 2014 achieves an optimum amount 
of exposure, thereby determining the amount of expo- 
sure of the subject by means of the exposure controlling 
member 2012 (Step S2103 in Rg. 40). 

[0441] Then, the system controlling circuit 2050 
detects the state of the recording starting switch 2064, 
and if the recording starting switch 2064 is turned on 
(Step S2104 in Rg. 40) and the Image memory 2024 
has an enpty area in which image data can be stored 
(Step S2105 in Fig. 40), the system controlling circuit 
2050 sets the display device 2054 to the exposure dis- 
play operation mode for displaying the state of exposure 
compensation (Step S2106 in Fig. 40), and initiates a 
photographic operation and stores in the image memory 
2024 image data obtained by digitizing an analog image 
signal outputted from the image pickup device 2014 by 
means of ttie A/D converter 2016 (Step S2107 in Fig. 
40). Then, the process retums to Step 82104. 
[0442] If it is detemiined in Step S21 05 that tiie image 
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memory 2024 contains no empty area in which image 
data can be stored and no photographic operation can 
be performed, the process proceeds to Step S2109. 
where the system controlling circuit 2050 sets the con- 
tinuous-shooting display operation mode for displaying 5 
the state of the recordable capacity of the image mem- 
ory 2024. The system controlling circuit 2050 reads the 
image data stored in the image vnemory 2024 and per- 
forms the recording operation of recording the read 
image data in the information data recording area 2104 
of the recording medium 21 00 through the memory con- 
trolling circuit 2020. the interface 2026. the connector 
2030, the connector 2108 and the interface 2106 while 
recording management data associated with the image 
data in the management data recording area 2102. 
Then, the system controlling circuit 2050 causes the 
display device 2054 to update the display based on the 
continuous-shooting display operation mode for display- 
ing the state of the recordable capacity of the image 
memory 2024 (Step S2110 in Fig. 40), and causes the 
process to return to Step S2104. 
[0443] Since the aforementioned distance • light 
measuring operation and photographic operation are 
similar to those described previously, detailed descrip- 
tion is omitted. 

[0444] If it is determined in Step S2104 that the 
recording starting switch 2064 is off, the process pro- 
ceeds to Step S21 1 1 . If it is determined In Step S21 1 1 
that the display device 2054 is performing a display 
operation on the basis of the continuous-shooting dis- 
play operation mode, and if it Is determined in step 
S2112 that Image data which is not recorded in the 
recording medium 2100 remains In the image memory 
2024, a recording operation similar to that executed in 
Step S2109 is performed (Step S21 13 in Fig. 40). Then, 
the system controlling circuit 2050 causes the display 
device 2054 to update the display based on the contin- 
uous-shooting display operation mode for displaying the 
state of the recordat)le capacity of the Image memory 
2024 (Step S21 14 in Fig. 40). and causes the process 
to return to Step S2101 . 

[0445] If it is determined in Step S21 1 1 that tiie dis- 
play device 2054 is not performing a display operation 
on the basis of the continuous-shooting display opera- 
tion rrxxJe, or even if the display device 2054 is perform- 
ing a display operation on the basis of the continuous- 
shooting display operation mode. If rt is determined in 
Step S21 1 2 that image data which is not recorded in the 
recording medium 2100 does not remain in the Image 
memory 2024. the process returns to Step S2101. 
[0446] If it is determined in Step S2101 that tiie dis- 
tance • light measuring switch 2062 Is off. the system 
controlling circuit 2050 sets the display device 2054 to 
the continuous-shooting display operation mode for dis- 
playing the state of the recordat}le capacity of the image 
memory 2024 (Step S21 1 5 in Fig. 40), If it is determined 
that image data which is not recorded in the recording 
medium 2100 remains in the image memory 2024 (Step 



S2116 in Fig. 40). a recording operation similar to that 
executed in Step S2109 is performed (Step S2117 in 
Fig. 40). Then, the system controlling circuit 2050 
causes the display device 2054 to update tiie display 
based on the continuous-shooting display operation 
mode for displaying tiie state of the recordable capacity 
of the image memory 2024 (Step S21 18 in Fig. 40). and 
causes the process to return to Step S2101. If it is 
determined in Step S2116 that image data which is not 
recorded in the recording medium 2100 does not 
remain in the Image memory 2024. the system control- 
ling circuit 2050 sets the display device 2054 to the 
number-of-photographic-pictures display operation 
mode for displaying the number or capacity of photo- 
graphic pictures recorded in the recording medium 2100 
or tiie remaining recordable number or capacity of pho- 
tographic pictures In the recording medium 2100 (Step 
S21 1 9 in Fig. 40). After that, the process returns to St^ 
S2062, where the system controlling circuit 2050 is 
placed in the standby state until the main switch 2060 is 
turned on. 

[0447] It is to be noted that In the system according to 
any of the seventh to ninth embodiments, the recording 
medium 2100 is not limited to a memory card or a hard 
disk unit, and may also be a micro DAT (digital audio 
tape) unit, an optomagneto disk unit, an optical disk unit 
or tiie like. In this case as well, it is possible to achieve 
advantages similar to those of the seventh to ninth 
embodiments. 

[0448] In the system according to any of the seventh 
to ninth embodiments, the recording medium 1100 may 
also be a composite recording medium in which a mem- 
ory card and a hard disk unit are integrally assembled. 
The composite recording medium may also removably 
include the memory card or the hard disk unit so tiiat the 
memory card or the hard disk unit can be arbitrarily con- 
nected to or separated from the body of tiie composite 
recording medium. Of course, the composite recording 
medium may be composed of two or more kinds of 
recording media selected from among tiie memory 
card, the hard disk unit, the micro DAT the optomagneto 
disk unit the optical disk unit and the like. 
[0449] In tiie above description of the seventii to nintii 
embodiments, reference has been made to tiie arrange- 
ment in which the recording medium 2100. such as the 
memory card or the hard disk unit is removably con- 
nected to the system kxxly 2200 so that tiie recording 
medium 2100 can be arbitrarily connected to and sepa- 
rated from the system body 2200. However. It Is also 
possit}le to adopt an anrangement in which two or more 
kinds of recording media are connectat)le to the system 
body 2200 or an arrangement in which two or more 
kinds of recording media are fixed to ttie system body 
2200. H is also possible to adopt an arrangement In 
which one of two or more kinds of recording media are 
fixed to the system body 2200 and another one is 
removak)ly connected to tiie system body 2200 so that it 
can be arbitrarily connected to and separated from the 



15 



20 



25 



30 



35 



40 



45 



SO 



55 



109 



EP0 951 173 A2 



110 



system body 2200. 

[0450] As described above, the electronic still video 
system according to the seventh to ninth embodiments 
is arranged in such a manner that an Input Image signal 
is temporarily stored in an image memory and when the s 
image signal is to be recorded in a recording medium, a 
display device is made to display the amount by which 
the image signal can be stored in the Image memory. 
Accordingly, when an image signal Is to be continuously 
recorded in a recording medium, an operator can easily io 
visually confirm the timing at which the image signal is 
recordable, owing to a display provided on a display 
device. Therefore, by using a simple arrangment, it is 
possible to record the required image signal in the 
recording medium at the desired timing and prevent is 
erroneous recording of an unnecessary image signal, 
thereby improving the operability of the electronic still 
video system. 

[0451 1 In the electronic still video system according to 
the seventh to ninth embodiments, a display device for 20 
displaying the state of exposure compensation is 
arranged in such a manner that a display indicative of 
the state of exposure compensation and a display indic- 
ative of the amount by which an image signal can be 
stored are switchably detected. Accordingly, since it is 2s 
not necessary to newly provide a display, it is possible to 
simplify the an-angement of the system and reduce the 
cost thereof. 

[0452] As described above, according to the seventh 
to ninth embodiments, it is possible to provide an infor- 30 
mation signal processing apparatus of good operability 
which is anranged so that when an image signal is to be 
recorded in a recording medium, an operator can easily 
make a judgement as to the recording timing of the 
image signal to record the necessary information in a 3S 
recording medium at ttie desired timing by means of a 
simple anrangement whereby it is possible to prevent 
erroneous recording of an unnecessary information sig- 
nal. 

[0453] Fig. 43 is a block diagram schematically show- 4o 
ing the arrangement of an electronic still camera to 
which a tenth embodiment off tiie present invention is 
applied. An electronic still camera 3200 is arranged to 
emptoy a system controlling circuit 3050 as a primary 
control circuit to execute predetermined processing 4s 
such as photographic processing, sound inputting 
processing, processing for recording and storing photo- 
graphic image data or input sound data in a recording 
medium 3100, processing for reproducing recorded 
image data or sound data or processing for transmitting 50 
the reproduced image or sound data. Memory accesses 
for recording and reproduction are executed under the 
control of a memory controlling circuit 3020 on the basis 
of an instruction supplied from the system controlling 
circuit 3050. The processing for recording and storing ss 
photographic image data or input sound data in the 
recording medium 31 00 is executed under the control of 
an interface 3026 on the basis of an instruction supplied 



from the system controlling drcut 3050. The processing 
for transmitting data between the electronic still camera 
3200 and an external device such as a personal compu- 
ter or a printer is executed by means of a modem 3028 
under the control of the interlace 3026 on the basis of 
an instruction supplied from the system controlling cir- 
cuit 3050. 

[0454] The electronic still camera 3200 includes a 
photographic lens 3010, a shutter 3012 having a dia- 
phragm function, an image pickup device 3014, such as 
a CCD. for converting an optical image into an electrical 
signal, an A/D converter 3016 for converting analog 
image data obtained from photoelectric conversion by 
tiie image pickup device 3014 into digital data, a clock 
circuit 3018 for supplying a clock signal or a control sig- 
nal to the image pickup device 3014, tiie A/D converter 
3016, an A/D converter 3092, a memory controlling cir- 
cuit 3020, a D/A converter 1036 and a D/A converter 
3094 under the control of tiie system controlling circuit 
3050, an image -sound memory 3024 for temporarily 
storing image data or sound data, a microphone 3090 
for converting sound into an electrical signal, and the 
A/D converter 3092 for converting analog sound data 
supplied from the microphone 3090 into digital data. 
[0455] The memory controlling circuit 3020 writes the 
Image data inputted from the image pickup device 3014 
and the A/D converter 3016 and the sound data inputted 
from the microphone 3090 and the A/D converter 3092 
into the image • sound memory 3024. The memory con- 
trolling circuit 3020 also reads the written image data 
and sound data from tiie image* sound memory 3024 
so that tiie image data and tiie sound data are outputted 
to ttie recording medium 3100. the image display device 
1038 or an external device (not shown) such as a per- 
sonal computer. 

[0456] The electronic still camera 3200 also includes 
a compressing • expanding circuit 3022 for compressing 
or expanding the image data or tiie sound data by a 
mettiod such as adaptive discrete cosine transform 
(ADCT) or adaptive predfotive PCT coding (ADPCM), 
and the Image -sound memory for temporarily storing 
the image data or the sound data. During compres- 
sion • expansion of the image data or the sound data, 
the conpressing* expanding circuit 3022 reads the 
image data or the sound data from the Image • sound 
memory 3024 and peribrms compression or expansfon 
of the read image or sound data, and writes the com- 
pressed or expanded data into the Image • sound mem- 
ory 3024. 

[0457] The electrons still camera 3200 also includes 
an image display device 3038. Under ttie control of the 
memory controlling circuit 3020, when the image data is 
read from the image • sound memory 3024 and analog 
image data obtained from D/A conversion by the D/A 
converter 3036 is inputted into the image display device 
3038, the image display device 3038 performs predeter- 
mined image reproduction processing and displays a 
reproduced image. 
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[0458] The electronic still camera 3200 also Includes 
an audio output device 3096. Under the control of the 
memory controlling circuit 3020, when the sound data is 
read from the image - sound memory 3024 and analog 
sound data obtained from D/A conversion executed by 5 
the D/A converter 3094 Is inputted into the D/A con- 
verter 3094. the D/A converter 3094 performs predeter- 
mined sound reproduction processing and outputs a 
reproduced sound. 

[0459] The electronic still camera 3200 includes a 10 
connector 3030 for permitting transmission and recep- 
tion of a data signal or a control signal to and from the 
recording medium 3100 such as a menrxjry card or a 
hard disk unit, and a connector 3034 for permitting 
transmission and reception of a data signal or a control is 
signal to and from the external device. Each of the con- 
nectors 3030 and 3034 can be used for transmission 
arxj reception of not only an electrical signal but also 
various signals such as a light wave signal and a sound 
wave signal. 20 
[0460] The recording medium 31 00 such as a memory 
card or a hard disk unit has a recording area formed by 
a management data area 3102 and an information data 
area 3104, and data is written into and read from each 
of the management data area 31 02 and the information 2S 
data area 3104 through an interface 3106 and a con- 
nector 3108. Infonnatron from a writing protection 31 10 
arxJ recording-medium discrimination irrformation 3112 
are also read to the outside through the interface 3106 
and the connector 3108. The recording-medium dis- 30 
crimination information 3112 indicates the kind, charac- 
teristics and the like of the recording medium 3100, and 
the system controlling drcuit 3050 recognizes the kind, 
characteristics and the like of a recording medium con- 
nected to tiie connector 3030 on the basis of the record- 35 
ing-medium disaimination information 3112. The 
interface 3106 includes a control circuit such as a CPU 
or an MPU, a nonvolatile memory such as a ROM or an 
EEPROM, a nonvolatile memory such as a RAM, and 
other associated drcuit elements, and performs control 40 
of the recording medium 3100 on the basis of a prede- 
termined program. 

[0461] T?ie electronic still camera 3200 also Includes 
a lens driving circuit 3040 for driving the fbcusing lens 
provided in the photographic lens 3010, a lens driving 45 
circuit 3042 for opening and closing tiie shutter 3012. a 
distance measuring circuit 3044 for measuring the dis- 
tance to a subject a light measuring circuit 3046 for 
measuring the luminance of the subject, and a flash unit 
3048 for electrically emitting light. so 
[0462] The system controlling circuit 3050 causes the 
lens controlling circuit 3040 to drive the fbcusing lens of 
the photographic lens 3010 on the basis of the result of 
a distance measurement executed by the distance 
measuring circuit 3044, thereby bringing the photo- ss 
graphic lens 3010 into focus. On the basis of the subject 
luminance measured by the light measuring circuit 
3046. the system controlling circuit 3050 further deter- 



mines the shutter opening time of the shutter 3012 
driven by the lens driving circuit 3042 so that an opti- 
mum amount of exposure can be achieved. 
[0463] The system controlling circuit 3050 also 
includes a memory 3052 for storing constants and vari- 
ables for use in the operation of the system controlling 
circuit 3050 and other information such as the time of 
photography The system controlling circuit 3050 
includes a display device 3054. such as a liquid-crystal 
display, for displaying the state of operatioa 
[0464] The electrons still camera 3050 includes a 
switch group 3056 which is operated to input various 
operational instructions into the system controlling cir- 
cuit 3050. The switeh group 3056 includes various 
switches, such as a main switeh 3060, a distance • light 
measuring switch 3062 for specifying execution of a dis- 
tance measurement by the distance measuring circuit 
3044 and execution of a light measurement by the light 
measuring circuit 3046. a release switch 3064 for input- 
ting an instruction to start a photographic operation and 
an instruction to record photographfo image data in the 
recording medium 3100, a mode switch 3066 for switch- 
ably setting a single-shooting mode for executing one or 
one set of photographic operations, a continuous-shoot- 
ing nruxje for corttinuously executing photography for a 
plurality of photographic images, and a self-timer pho- 
tography mode, an image mode switeh 3068 for setting 
a image recording format such as the number of images 
to be recorded, a discrimination between frame record- 
ing and field recording, an aspect ratio, the arrangement 
of pixels, a oompresston method and a compression 
ratio, an erase mode switch 3070 for setting an erase 
mode, an erase switch 3072 for inputting an instruction 
to execute an erasure, a main mode switch 3074 for . 
selecting a desired mode from among modes such as a 
recording mode, a reproduction mode and a transmis- 
sion mode, a sound mode switeh 3076 for setting sound 
recording methods, such as on/off of sound recording, 
the time period of sound recording, the number of chan- 
nels used in a recording method such as stereophonic 
recording/bilingual recording/monaural recording, a 
compression method and a compression ratio, and a 
sound start switch 3078 for inputting an instruction to 
execute sound recording or sound reproduction. 
[0465] The system controlling drcuit 3050 also 
includes a power supply circuit 3080. a battery 3082, a 
connector 3084 and a connector 3086. The power sup- 
ply drcuit 3080 is made up of constituent elements such 
as a battery detecting drcuit. a DC-DC converter and a 
switch for selecting a t)lock to be energized. The power 
supply drcuit 3080 detects the presence or absence of 
an attached battery, tiie kind of the attached k>attery and 
tiie remaining amount of battery power, and controls the 
DC-DC converter on the basis of the result of the detec- 
tion and an instruction supplied from tiie system control- 
ling drcuit 3050. thereby supplying the required voltage 
to each part at the required time interval. 
[0466] The operation of the electronic still camera 
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according to the tenth embodiment will be described 
below with reference to the flowcharts shown in Figs. 44 
to 58. 

[0467] Figs. 44 to 46 show in combination the flow- 
chart of the main routine of the tenth embodiment. s 
[0468] Referring to Rg. 44, when the power supply cir- 
cuit 3080 is turned on. the system controlling circuit 
3050 initializes various flags and control variables (Step 
S3001). If the main switch 3060 is turned on (Step 
83002), a decision is made as to the kind of mode io 
selected by the main mode switch 3074 (Step S3003). If 
the reproduction nrKXje is selected, predetermined 
reproduction processing for the reproduction mode is 
executed (Step S3010). If the transmission mode is 
selected, predetermined transmission processing for is 
the transmission mode is executed (Step S3011) and 
the process returns to Step S3002. The reproduction 
processing and the transmission processing will be 
desaibed later. 

[0469] If the recording mode is selected, it is deter- 20 
mined whether the storage recording medium 3100. 
such as a memory card or a hard disk unit, is connected 
to the electronic still camera 3200 (Step S3004). If the 
storage recording medium 3100 is connected to the 
electronic still camera 3200. rt is determined whether 2s 
the writing protection 3110 of the connected storage 
recording medium 3100 is cancelled (Step S3005). If it 
is determined that the writing protection 3110 of the 
connected storage recording medium 3100 is can- 
celled, retrieval is peribrmed as to the state of recording 30 
in the management data area 3102, the information 
data area 3104 and the like of the storage recording 
medium 3100 (Step S3006). On the basis of the man- 
agement data of the management data area 3102. each 
of the modes set by the switch group 3056 and the 3s 
mode selected according to the kind of the connected 
storage recording medium 3100, the display device 
3054 is made to display information such as exposure 
number, date and operation mode (Step S3007). If there 
is a recordable empty area in the management data 40 
area 3102 (Step S3008}. the process proceeds to Step 
S3010. 

[0470] If the storage recording medium 31 00. such as 
a hard disk unit or a memory card, is not connected to 
the electronic still camera 3200 (Step S3004), or if the 4S 
writing protection 31 10 of the connected storage record- 
ing medium 3100 is set (Step S3005). or if there is no 
recordable empty area in the management data area 
3102 (Step S3008). the display device 3054 is made to 
provide an associated warning display (Step S3009). so 
Subsequently, the process waits for the main switch 
3060 Is operated (Step S3002). 
[0471] In Step S3010. it is determined whether the 
distance • light measuring switch 3062 has been turned 
on. If the distance • light measuring switch 3062 has not ss 
been turned on. the process returns to Step S3002. If 
the distance -light measuring switch 3062 has been 
turned on, the distance measuring circuit 3044 and the 



light measuring circuit 3046 are made to peribnm dis- 
tance measurement and light measurement, respec- 
tively. Then, the photographic lens 3010 is focused on a 
subject by the lens driving drcuit 3042 and a shutter 
time is determined (Step S3011). The distance • light 
measuring operation will be described later in detail. 
The distance • light measuring operation is repeated 
until the release switch 3064 is turned on after the dis- 
tance • light measuring switch 3062 is turned on (Steps 
S3010 to S3012). If the release switch 3064 is turned 
on, a photographic operation is executed and the 
obtained image data is written into the image • sound 
memory 3024 (Step S3013). The system controlling cir- 
cuit 3050 disables the respective functions of the sound 
mode switch 3076 and the sound start switch 3078 to 
reject a sound recording instruction from the time when 
the photographic operation Is started until the end of 
image recording on the recording medium 3100, 
thereby preventing recording of a mechanical noise due 
to an operation of the shutter 301 2, the flash unit 3048, 
the recording medium 3100 (hard disk unit) or the like. 
The aforementioned photographic operation will be 
described later In detail. If the photographic operation 
up to the image recording is completed, the time df pho- 
tography associated with the image Is stored in the 
memory 3052 (Step S3014). 

[0472] If tiie photographic operation Is to be continued 
In the continuous-shooting mode (Step S3015), the 
process proceeds to Step S3016. If it is determined in 
Step S3016 that there Is a recordable area in tiie 
image •sound memory 3024, tine process returns to 
Step S3010 and a similar operation is repeated. If it is 
detemilned in Step S3016 that tiiere is no recordable 
area in the image* sound memory 3024. image data 
and tiie time of photography assodated witii the image 
data are respectively read from the image • sound mem- 
ory 3024 and the memory 3052 under ttie control of tiie 
memory controlling circuit 3020. The image data is 
recorded in file form in the informatfon data area 3104 of 
the recording medium 3100 through the interface 3026 
arxi the connector 3030. while management information 
about the image data, such as the time of photography 
and the time of image-file creation, is recorded in the 
management data area 31 02 tiirough tiie interfoce 3026 
and the connector 3030 (Step S3017). Then, the proc- 
ess returns to Step S3010 and similar processing is 
repeated. 

[0473] If the continuous-shooting mode (or the single- 
shooting mode) is not to be continued (Step S3015), tiie 
process proceeds to Step S3018. If it is determined in 
Step S301 8 ttiat image data which Is not recorded In tiie 
image* sound memory 3024 remains in tiie image* 
sound menrwry 3024 (Step S3018). the image data and 
the time of photography associated with the image data 
are respectively read from the image -sound memory 
3024 and ttie memory 3052 under the control of tiie 
memory controlling circuit 3020. The image data is 
recorded in file form in tiie infonnation data area 3104 of 
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the recording medium 3100 through the interface 3026 
and the connector 3030, while management information 
about the image data, such as the time of photography 
and the time of image-file creation, is recorded in the 
management data area 3 1 02 through the interface 3026 5 
and the connector 3030 (Step S3019). Both the time of 
photography and the time of image-file creation 
recorded In the management data area 3102 may have 
the form of year/month/day/hour/minute/second, or only 
the time of photography may have the abbreviated form w 
of year/month/day/hour/minute in which "second** is 
omitted. The image recording operation of Step S3019 
is repeated by the amount of the image data stored in 
the image -sound memory 3024 (Steps S3019 to 
S3020). 15 
[0474] When the recording of the image data on the 
recording medium 3100 is completed in the above- 
described manner, the system controlling circuit 3050 
cancels the inhibition of sound recording and enables 
sound recording. By the sound recording. It is possible 20 
to realize the "sound memo** function of adding sound to 
photographic image data. 

[0475] More specifically, if a sound mode is set by the 
sound mode switch 3076 (Step S3021) and the sound 
start switch 3078 is turned on (Step S3022), recording 25 
of sound data which is inputted from the microphone 
3090 and AJD converted by the A/D converter 3092 Is 
performed by writing the sound data into the image * 
sound memory 3024 under the control of the memory 
controlling circuit 3020 (Step S3026). During this 30 
recording, the system controlling circuit 3050 stores the 
recording time period of the sound data and the elapsed 
time between the completion of photography and the 
start of the sound recording, in an internal register of the 
system controlling circuit 3050 or the memory 3052. 35 
This recording operation will be described later in detail. 
[0476] During the execution of the sound recording, 
the system controlling drcuit 3050 disables the photog- 
raphy executing function of the release switch 3064. 
thereby rejecting a photography starting instruction. If 4C 
the recording medium 3100 is provided with a mechan- 
ical driving mechanism, as in the case of a hard disk 
unit or the like, the system controlling circuit 3050 stops 
the rotation of the hard disk unit or the like prior to initia- 
tion of tiie sound recording and inhibits any access 45 
accompanied by a head travel, thereby preventing 
recording of a mechanical noise due to an operation of 
the shutter 3012. the flash unit 3048. the recording 
medium 3100 (hard disk unit) or the like. If the recording 
medium 3100 does not have a mechanical driving so 
mechanism, as in the case of a memory card or the like, 
no access is inhibited. 

[0477] When the above-desaibed sound recording is 
completed, the sound data and the time of the recording 
of the sound data arxl the elapsed time between the end ss 
of the photography and tfie start of the sound recording 
are respectively read from the image * sound memory 
3024 and the memory 3052 (or ttie internal register). 



The sound data is recorded in file form in the informa- 
tion data area 3104 of the recording medium 3100 
through the interface 3026 and the connector 3030, 
while management information about the sound data, 
such as the time of the sound recording and the time of 
sound-file creation, is recorded in the management data 
area 3102 through the interface 3026 and the connector 
3030 (Step S3027). In the above-described case, if the 
recording medium 3100 is provided with a mechanical 
driving mechanism, as in the case of a hard disk unit or 
tiie like, the system controlling circuit 3050 starts if) tiie 
hard disk unit or the like prior to initiation of tiie sound 
recording and cancels the inhibition of access accom- 
panied by a head travel. If tiie sound recording is com- 
pleted, the system controlling circuit 3050 cancels tiie 
state of inhibiting photography from being executed in 
response to the release switch 3064. 
[0478] If tiie sound start switch 3078 is not turned on 
within a predetermined sound recording start permis- 
sion inten^at (Steps S3022 to S3024), the display de^ce 
3054 Is made to provkle a warning display indicating 
that ttie sound recording start permtsston Interval Is 
over (Step S3025). The process returns to Step S3002, 
where the process waits for the main switch 3060 to be 
operated. In the sound recording of Step S3027, tiie 
sound recording start permission interval is also 
recorded in tiie management data area 3102. 
[0479] Figs. 47 is a flowchart showing in detail the dis- 
tance Might measuring operation executed in Step 
8301 1 of Fig. 45. The distance to the subject is meas- 
ured by the distance measuring circuit 3044 and tiie 
subject distance is stored in the memory 3052 (step 
S3051). Then, the luminance of the subject is measured 
by the light measuring circuit 3046 and the subject lumi- 
nance is stored in tiie memory 3052 (Step S3052), It is 
tiien determined whether it is necessary to use tiie flash 
unit 3048, on the basis of the subject luminance meas- 
ured by tiie light measuring circuit 3046 (Step S3053). If 
it is nec^sary to use tiie flash unit 3048. a flash flag is 
set and tiie flash unit 3048 is charged (Step S3054). 
and the process returns to the main routine. If it is not 
necessary to use the flash unit 3048. tiie process skips 
Step S3054 and returns to the main routine. 
[0480] Fig. 48 is a flowchart showing in detail the pho- 
tographic operation executed in Step S3013 of Rg. 45. 
The system controlling circuit 3050 reads the subject 
distance stored in the memory 3052 and causes ttie 
lens controlling circuit 3040 to drive tiie focusing lens of 
tiie photographic lens 3010 on the basis of tiie subject 
distance, thereby focusing the photographic lens 3010 
on the subject (Step S3061). Then, the lens driving cir- 
cuit 3042 opens tiie shutter 3012 by the shutter time 
determined on the basis of the subject luminance, 
ttiereby exposing the image pickup device 3041 (Steps 
S3062 to S3063). 

[0481] Then, it is determined whether it is necessary 
to use tiie flash unit 3048. on tiie basis of the flash flag 
(Step S3064). If it is necessary to use the flash unit 
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3048, the flash unit 3048 is made to flash (Step S3065), 
and the process waits for the end of the exposure of the 
image pickup device 3041 (Step S3066). If the flash unit 
3048 is not needed, the process proceeds to Step 
83066 without causing the flash unit 3048 to flash, and 5 
waits for the end of the exposure of the image pickup 
device 3041 . tf the exposure of the image pickup device 
3041 comes to an end, the shutter 3012 is closed (Step 

53067) . A charge signal (image data) which reflects a 
photographic image is read from the image pickup 10 
device 3041, and the image data is written into the 
image • sound memory 3024 through the A/D converter 
3016 and the memory controlling circuit 3020 (Step 

53068) . Then, the process returns to the main routine. 
[0482] Fig. 49 is a flowchart showing In detail the is 
sound recording operation executed in Step S3026 of 
Fig. 46. A sound recording time T is set in a sound 
recording timer (Step S3071). and the sound data input- 
ted from the microphone 3090 and the A/D converter 
3092 starts to be written into the image • sound memory 20 
3024 under the control of the memory controlling circuit 
3020 (Step S3072). The sound recording time T of the 
sound recording timer is accumulated (Step 83073). 
This accumulation is performed by counting down the 
sound recording time T of the sound recording timer. 2s 
[0483] If the sound recording is forcedly stopped or 
the sourxi recording timer counts down the sound 
recording time T to "0", the writing of the sound data is 
brought to an end (Steps 83074 to 83076), and the 
process returns to the main routine. 30 
[0484] Fig. 50 is a flowchart showing In detail the 
reproducing operation executed in Step 830 10 of Rg. 

44. If an image to be reproduced is selected by setting 
an input button (not shown) or an input dial (not shown) 
or by external communication (Step 83081). the system 3s 
controiling circuit 3050 reads out the necessary man- 
agement information containing the time of photography 
by performing retrieval from the management data area 
3102 of the recording medium 3100. On the basis of the 
read necessary management infionmation. the corre- 40 
sponding image data is read from the information data 
area 3104. and is written into the image • sound mem- 
ory 3024 through the connector 3030, the interface 
3026 and the memory controlling circuit 3020. At this 
time, the read necessary management information con- 45 
taining the time of photography is stored in the memory 
3052. Then, the image data is read from the image • 
sound memory 3024 through the memory controlling 
circuit 3020. and the read image data is subjected to 
D/A conversion in the D/A converter 3036. The analog so 
image data is visually displayed on the image display 
device 3038 (Step 83082). At this time, if necessary, the 
image data is expanded by the compressing * expand- 
ing circuit 3022. If it is necessary to compress the image 
data to a signal suitable for display on the image display ss 
device 3038. as by reducing the number of pixels, the 
image data is compressed by the compressing • ex- 
panding circuit 3022. 
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[0485] Then, retrieval is performed from the manage- 
ment data area 3102 of the recorcfing medium 3100 to 
retrieve associated sound data to be combined with the 
selected image (St^ S3083). The retrieval of the asso- 
ciated sound is performed by conparing the time of 
photography of the selected image stored in the mem- 
ory 3052 with the time of recording of the sound, which 
is read from the recording medium 3100. Such a 
retrieval operation will be described later in detail. The 
result of the retrieval (retrieved combination information 
or tiie absence of sound data to be combined) is dis- 
played on the display device 3054 and on the image dis- 
play device 3038 (Step 83084). 
[0486] Then, If sound data associated with tiie 
selected image is present (Step S3085) and if the sound 
start switch 3078 is turned on (Step 83086). reproduc- 
tion of the associated sound data is started (Step 
83087). The reproduction of the associated sound data 
is performed in tiie following manner. The management 
information is read out by performing retrieval from tiie 
management data area 3102 of tiie recording medium 
3100. and the con'esponding sound data is read from 
tiie information data area 3104 on tiie basis of the man- 
agement information and is written Into tiie image* 
sound memory 3024 tiirough tiie connector 3030, tiie 
interface 3026 and the memory controlling circuit 3020. 
Then, tiie sound data is read from the image -sound 
memory 3024 tiirough the memory controlling circuit 
3020 and the read sound data is subjected to D/A con- 
version in the D/A converter 3094. and tiie audio output 
device 3096 produces an audio output. At this time, if 
necessary, the sound data is expanded by tiie com- 
pressing • expanding circuit 3022 (Step 83088). 
[0487] K the sound recording is forcedly stopped (Step 
83089) or if all tiie sound data associated with the 
selected image are outputted (Step S3090>, tiie repro- 
duction and outputting of sound data is brought to an 
end (Step S3091). 

[Q488] Then, if the next image is selected (Step 

83092) . tiie process retums to Step 83081. and similar 
processing is repeated in connection with the selected 
image. If the next image is not selected and if tiie main 
mode witch 3074 Is not switched and tiie reproducing 
mode has not been turned off (Step 83093). the proc- 
ess retums to Step 83085 and tiie reproduction and 
outputting of sound data associated with the selected 
Image is repeated. If the main mode switch 3074 is 
switched and the reproducing mode is turned off (Step 

83093) , tiie process returns to tiie main routine and tiie 
reproducing operation is thus brought to an erx:!. 
[0489] Figs. 52 to 53 are f tewdiarts showing in com- 
bination the details of the transmission operation exe- 
cuted in Step 83011 of Rg. 44. If an image to be 
transmitted is selected by setting an input button (not 
shown) or an input dial (not shown) or by extemal com- 
munication (Step 83101), the system controlling circuit 
3050 reads out the necessary management infbrmation 
containing the time of photography by performing 
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retrieval from the management data area 3102 of the 
recording medium 3100. On the basis of the read nec- 
essary management information, the con-esponding 
image data is read from the information data area 31 04. 
and is written into the image* sound memory 3024 5 
through the connector 3030, the interface 3026 and the 
memory controlling circuit 3020. At this time, the read 
necessary management information containing the time 
of photography is written into the memory 3052. Then, 
the image data is read from the image • sound memory 10 
3024 through the memory controlling circuit 3020, and 
the read image data is subjected to D/A conversion in 
the D/A converter 3036. The analog image data is visu- 
ally displayed on the image display device 3038 (Step 
S3102). At this time, if necessary, the image data is 75 
expanded by the compressing * expanding circuit 3022. 
If it is necessary to compress the image data to a signal 
suitable for display on the Image display device 3038, as 
by reducing the number of pixels, the image data is 
compressed by the compressing • expanding circuit 20 
3022. 

[0490] Then, retrieval is performed from the manage- 
ment data area 3102 of the recording medium 3100 to 
retrieve associated sound data to be combined with the 
selected image (Step S3 1 03). The retrieval of the asso- 25 
dated sound is performed by comparing the time of 
photography of the selected image stored in the mem- 
ory 3052 with the time of recording of the sound, which 
is read from the recording medium 3100. Such a 
retrieval operation will be described later in detail. The so 
result of the retrieval (retrieved combination information 
or the absence of sound data to be conr^ned) is dis- 
played on the display device 3054 and on the image dis- 
play device 3038 (Step S3104). 

[0491] Then, if sound data associated with the 35 
selected image is present (Step S3105). a combination 
of the selected image data and the associated sound 
data is set on the table of a file to be transmitted, which 
file is prepared in the memory 3052 (Step S3 106). If 
sound data associated with the selected image is 40 
absent, only the selected image data is set on the tat)ie 
off the file to be transmitted, which file is prepared in the 
memory 3052 (Step S3107). 
[0492] Then, if a transnv'sslon start switch (not shown) 
is turned on (Step S3108), connection with a line is 4S 
established and transmission of the file contents set on 
the table is started (Step S3109). The transmission of 
an image file and a sound file is perfbrmed In the follow- 
ing manner. The necessary management Infbrmation is 
read out by performing retrieval from the management so 
data area 3102 of the recording medium 3100, and the 
corresponding image data and sound data are read 
from the information data area 3104 on the basis of the 
management infbrmation and are written into the 
image •sound memory 3024 through the connector 55 
3030, the interface 3026 and the memory corTtrolling cir- 
cuit 3020. Then, the image data and the sound data are 
read from the image • sound memory 3024 through the 



memory controlling circuit 3020 and the read image 
data and sound data are transmitted to an external 
device (not shown), such as a personal computer or a 
printer, through the interface 3026, the modem 3028. 
the connector 3034 and a cable (not shown) (Step 

53110) . At this time, if necessary, the image data and 
tiie sound data are expanded by the compressing • ex- 
panding circuit 3022 before transmission. 

[0493] If an error occurs during the transmission (Step 

531 1 1) , each of the display device 3054 and the image 
display device 3038 is made to provide a warning dis- 
play (Step S3112). The processing of stopping the 
transmission is performed (Step S3114). and the con- 
nection with the line is cancelled to bring the transmis- 
sion to an end (Step S31 16). 

[0494] If the transmission is forcedly stopped (Step 
S3113) or if all the desired data are transmitted (Step 
S3115), the connection with the line is cancelled to 
bring the transmission to an end (Step S31 16). 
[0495] Then, if the next image is selected (Step 
S31 1 7). the process returns to Step S3101 . and similar 
processing Is repeated in connection with the selected 
image. If the next image Is not selected and if the main 
mode switch 3074 is not switched and the transmission 
mode has not been turned off (Step S31 18), the proc- 
ess returns to Step S3108 and the transmission of the 
image data and the sound data is repeated. If tiie main 
mode switch 3074 is switched and the transmission 
mode is turned off (Step S31 1 8), tiie process returns to 
the main routine and the transmission operation is thus 
brought to an end. 

[0496] Figs. 54 to 55 are flowcharts showing in com- 
bination an operational exanrple, proper to the tenth 
embodiment, of the associated-sound retrieving opera- 
tion executed in Step S3083 of Fig. 50 and in Step 
S3101 of Rg. 52. The system controlling circuit 3050 
first re^s management data, such as file name, file- 
creation time and f fle attribute, about a selected image 
file from the management data area 3102 of the record- 
ing medium 3100. and stores the read managemerrt 
data in tiie internal register or the memory 3052 (Step 

53121) . This storing operation is perfbrmed in the fol- 
lowing manner. The necessary data is read from the 
management data area 3102 or the infbmnatton data 
area 31 04 and is written into the image • sound memory 
3024 through the interface 3106. tiie connector 3108. 
ttie connector 3030. ttie interface 3026 and the menrwry 
controlling circuit 3020. After that, the written data is 
stored in tiie interna! register of the system controlling 
drcurt 3050 or the memory 3052 through the memory 
controlling drcuit 3020. 

[0497] Then, all the management data are sequen- 
tially read from ttie management data area 3102 (Step 

53122) , and if the read data is a sound file (Step 

53123) , the time of the creation of the sound file is read 
(Step S3124) and a time difference between the time of 
tiie creation of the sound file and the time of the creation 
of the image f fle stored in the memory 3052 Is computed 
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(Step S3125). If the read data is not a sound file, the 
process proceeds to Step S3129. 
[0498] Then, if the time difference in file creation has 
not yet been stored (Step S3126), the presently com- 
puted time difference in file creation and the file name of 5 
the associated sound file are stored in the internal reg- 
ister or the memory 3052 (Step S3128), If the time dif- 
ference in file creation has been stored (Step S3126). 
the presently stored time difference in file creation and 
the presently computed time difference in file creation io 
are compared with each otfier. If the presently com- 
puted time difference in file creation is small compared 
to the presentiy stored time difference in file creation 
(Step S3127). ttie presently computed time difference In 
file creation is stored in tiie internal register or the menv is 
ory 3052 (Step S3128). If the presently computed time 
difference in file creation is large compared to the pres- 
ently stored time difference in file creation (Step 
S3127). ttie process skips Step S3128 and proceeds to 
Step S3129. In other words, the file name and the time 20 
difference in file creation of a sound file which shows the 
smallest time difference in file creation with respect to 
the selected image file are stored. 
[0499] If management data which has not yet been 
read from the management data area 31 02 (particularly, 25 
a sound file) is present (Step S3129), the process 
returns to Step S3122 and reding of the management 
data Is continued and similar processing is performed 
on the read sound file. 

[0500] If tiie stored data indicative of the time differ- 30 
ence in file creation is absent (Step S3130), for exam- 
ple, if no sound fRe is present in the management data 
area 3102, each of the display device 3054 and the 
image display device 3038 is made to provide a warning 
display (Step S3133). TTie process returns to tfie main 35 
routine and tiie associated-sound retrieving operation is 
thus brought to an end. 

[0501] If the stored data indicative of the time differ- 
ence in file creation is present (Step S3130), it is deter- 
mined whether the combination of the image file and the 40 
sound file is inappropriate, on ttie basis of the time dif- 
ference in file creation indicated by the stored data. i.e., 
on the basis of the time difference in file creation 
between ttie selected image tile and tiie sound file 
selected by retrieval and confutation (Step S3131). 4S 
The operation of determining whether such corrtoination 
is Inappropriate will be described later in detail. If it is 
determined ttiat such combination is inappropriate, 
each of ttie display device 3054 and ttie image display 
device 3038 is made to provide a warning display (St^ so 
S31 33). The process returns to the main routine and the 
associated-sound retrieving operation is ttiur brought to 
an end. On the other hand, if it is determined that such 
combination is appropriate, the process mal^ a deci- 
sion to select the combination of tiie selected image file ss 
and ttie sound file con-esponding to tiie stored smallest 
time difference in file creation (Step S3134), and the 
process returns to the main routine and the associated- 



sound retrieving operation is thur brought to an end. 
[0502] Figs. 56 to 57 are flowcharts showing in com- 
bination another operational example, proper to the 
tenth embodiment, of the associated-sound retrieving 
operation executed in Step S3083 of Fig. 50 and in Step 
S3103 of Rg. 52. The system controlling circuit 3050 
first reads management data, such as file name, file- 
creation time and file attribute, about a selected image 
file from the management data area 3102 of the record- 
ing medium 3100. and stores the read management 
data in tfie internal register or the memory 3052 (Step 

53141) . This storing operation is performed in ttie fol- 
lowing manner. The necessary data is read from ttie 
management data area 3102 or ttie information data 
area 3104 and is written into the image • sound memory 
3024 through the interface 3106. the connector 3108. 
ttie connector 3030. ttie interface 3026 and tiie memory 
controlling circuit 3020. After that, the written data is 
stored in ttie internal register of the system controlling 
circuit 3050 or tiie memory 3052 tiirough the memory 
controlling circuit 3020. 

[0503] Then, all the management data are sequen- 
tially read from the management data area 3102 (Step 

53142) . and if ttie read data is a sound file (Step 

53143) . ttie time of the creation of the sound file is read 
(Step S31 44). If ttie time of ttie creation of tiie sound file 
is later than tiie time of the creation of the image file 
(Step S3145). ttie time difference in file creation 
between ttie sound file and the Image file stored in ttie 
memory 3052 is computed (Step S3146). If ttie time of 
tiie creation of tiie sound file is earlier than ttie time of 
tiie creation of the image file (Step S3145) and if ttie 
read data is a sound file, ttie process proceeds to Step 
S3150. 

[0504] Then, if the time difference in file creation has 
not yet been stored (Step S3147). the time difference in 
file creation associated with ttie selected image file is 
stored in the internal register or tfie memory 3052 (Step 
S3149). If ttie time difference in file creation has been 
stored (Step S3147). ttie presentiy stored time differ- 
ence in file creation and tiie presentiy computed time 
difference in file aeation are compared with each other. 
If ttie presently computed time difference in file aeation 
is small compared to tiie presentiy stored time differ- 
ence in file creation (Step S3148). tiie presentiy com- 
puted time difference in file creation and the assodated 
sound file are stored in ttie internal register or ttie mem- 
ory 3052 (Step S3149). If ttie presentty computed time 
difference In file creation is farge compared to the pres- 
entiy stored time difference in file creation (Step 
S3148), ttie process skips Step S3149 and proceeds to 
Step S3150. In other words, tfie file name and ttie time 
difference in file creation of a sound file which shows ttie 
smallest time difference in file creation witii respect to 
ttie selected image file are stored. 
[0505] If management data which has not yet been 
read from tfie management data area 31 02 (particularly, 
a sound ffle) is present (Step S3150). ttie process 



62 



123 



EP0 951 173 A2 



124 



returns to Step S3142 and reading of the management 
data is continued and similar processing is performed 
on the read sound file. 

[0506] If the stored data indicative of the time differ- 
ence in file aeation is absent (Step S3151), for exam- 5 
pie, if no sound file is present in the management data 
area 3102, each of the display device 3054 and the 
image display device 3038 is made to provide a warning 
display (Step S3154). The process returns to the main 
routine and the assodated-sound retrieving operation is io 
thus brought to an end. 

[0507] If the stored data indicative of the time differ- 
ence in file aeation is present (Step S3151), it is deter- 
mined whether the combination of the image file and the 
sound file is inappropriate, on the basis of the time dif- is 
ference in file creation indicated by the stored data, i.e., 
on the basis of the time difference in file creation 
between the selected image file and the sound file 
selected by retrieval and computation (Step S3152). 
The operation of determining whether such combination 20 
is inappropriate will be described later in detail. If it is 
determined that such combination is Inappropriate, 
each of the display device 3054 and the image display 
device 3038 is made to provide a warning display (Step 

531 54) . The process returns to the main routine and the 25 
associated-sound retrieving operation is thur brought to 

an end. On the other hand, if it is determined that such 
combination is appropriate, the process make a deci- 
sion to select the combination of the selected image file 
and the sound file corresponding to the (stored) small- 30 
est time difference in file creation, which sound file is 
created subsequently to the selected image file (Step 

53155) . Then, the process returns to the main routine 
and the associated-sound retrieving operation is thus 
brought to an end. 35 
[0508] Fig. 58 is a flowchart showing in detail tiie com- 
bination inappropriateness determining operation exe- 
cuted in Step S31 31 of Rg. 55 and in Step S31 52 of Fig. 

57. The system controlling circuit 3050 first obtains the 
sound recording start permission interval (time) which is 40 
used in Steps S3023 and S3024 of Fig. 46 (Step 

53161) . Then, on tiie basis of the value of the time dif- 
ference in f fle creation, ttie file name and the time differ- 
ence in file creation of the sound file stored in the 
internal register or tiie memory 3052 are read (Step 45 

53162) . and the recording time period of the sound file 
is obtained (Step S3163). 

[0509] Then, if the time period of the time difference in 
file creation between the sound file and tiie image file is 
greater than the total time period of the sound recording so 
start permission interval (time) arxJ the recording time 
period of the sound file (Step S3164), Le., if it cannot be 
determined that the recording of the sound file was per- 
formed subsequentiy to the recording of the image file, 
it is determined that the present combination Is inappro- ss 
priate, and an error flag is set (Step S3165). The proc- 
ess returns to the main routine and the combination 
inappropriateness determining operation is tiius 



brought to an end. 

[051 0] On tiie other hand, if the time period of the time 
difference in file creation between the sound file and the 
image file is not greater than tiie total time period of tiie 
sound recording start permission interval (time) and tiie 
recording time period of the sound file (Step S3164), 
i.e.. if it can be determined tiiat the recording of the 
sound file was performed subsequentiy to the recording 
of the image file, it is determined that the present com- 
bination is appropriate, and the process returns to tiie 
main routine without setting the error flag. The combina- 
tion inappropriateness determining operation is thus 
brought to an end. 

[051 1 ] An electronic still camera to which a recording 
and reproduction device according to an eleventh 
embodiment is applied will be described below. Since 
the arrangement of the electronic still camera is utterly 
identical to that of the tenth emtxxiiment shown in Fig. 
43, description thereof is omitted, and an operation 
proper to the electronic still camera will be described 
with reference to the flowchart shown in Rgs. 59 
through 68. 

[0512] Rgs. 59 to 61 show in combination tiie flow- 
chart of tiie main routine of the eleventh embodiment. 
[051 3] Referring to Fig. 59, when the power supply cir- 
cuit 3080 is turned on, the system controlling circuit 
3050 initializes various flags and control variables (Step 

53201) . If the main switch 3060 is turned on (Step 

53202) , a decision is made as to the kind of mode 
selected by the main nrode switch 3074 (Step S3203). If 
tiie reproduction tnode is selected, predetermined 
reproduction processing for the reproduction mode is 
executed (Step S3210). If the transmission mode is 
selected, predetermined b-ansmission processing for 
the transmission mode is executed (Step S3211) and 
tiie process returns to step S3202. The reproduction 
processing and the transmissfon processing will be 
described later. 

[0514] If the recording mode is selected, it is deter- 
mined whether the storage recording medium 3100, 
such as a memory card or a hard disk unit, is connected 
to tiie electronic still camera 3200 (Step S3204). If tiie 
storage recording medium 3100 is connected to the 
electronic still camera 3200, it is determined whether 
the writing protection 3110 of the connected storage 
recording medium 3100 is cancelled (Step S3205). If it 
is determined that the writing protection 3110 of tiie 
connected storage recording medium 3100 is can- 
celled, retries^ is performed as to ttie state of recording 
in the management data area 3102. the information 
data area 3104 arxJ the like of ttie storage recording 
medium 3100 (Step S3206). On the basis of the man- 
agement data of the management data area 31 02, each 
of the modes set by the switch group 3056 and the 
mode selected according to the kind of the connected 
storage recording medium 3100. the display device 
3054 is made to display information such as exposure 
numt>er. date and operation mode (Step S3207). If there 
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is a recordable empty area in the management data 
area 3102 (Step S3208), the process proceeds to Step 
S3212. 

[051 51 If the storage recording medium 31 00, such as 
a hard disk unit or a memory card, is not connected to s 
the electronic still camera 3200 (Step S3204), or if the 
writing protection 31 1 0 of the connected storage recorcl- 
ing medium 3100 is set (Step S3205). or If there Is no 
recordable empty area in the management data area 
3102 (Step S3208). the display device 3054 Is made to io 
provide an associated warning display (Step S3209). 
Subsequently, the process waits for the main switch 
3060 is operated (Step S3202). 
[0516] In Step S3212, it is determined whether the 
distance • light measuring switch 3062 has been turned is 
on. If the distance • light measuring switch 3062 has not 
been turned on, the process returns to Step S3202. If 
the distance* light measuring switch 3062 has been 
turned on, the distance measuring circuit 3044 and the 
light measuring circuit 3046 are made to perform dis- 20 
tance measurement arxJ light measurement, respec- 
tively Then, the photographic lens 3010 is focused on a 
subject by the lens driving circuit 3042 and a shutter 
time is determined (Step S3213). The distance • light 
measuring operation has previously been described in 25 
detail with reference to Fig. 47. The distance • light 
measuring operation is repeated until the release switch 
3064 is turned on after the distance • light measuring 
switch 3062 is turned on (Steps S321 2 to S321 4), Iff the 
release switch 3064 is tumed on (Step S321 4) and if no 30 
recording has yel been started (Step S3215), the sound 
recording timer T is inrtialized to "0" and sound record- 
ing is then started (Step S3226). Simultaneously, pho- 
tography is executed and the obtained image data is 
written into the Image -sound memory 3024 (Step 35 
S321 7). If the recording medium 31 00 Is provided with a 
mechanical driving mechanism, as In the case of a hard 
disk unit or the like, the system controlling circuit 3050 
stops the rotation of the hard disk unit or the like prior to 
Initiation of the sound recording and Ir^ibite any access 40 
accompanied by a head travel, thereby preventing 
recording of a mechanical noise due to an operation of 
the hard disk unit or the like. If the recording medium 
3100 does not have a mechanical driving mechanism, 
as in the case of a memory card or the like, no access is 4S 
inhibited even during sound recording. The detail of the 
photographic operation has previously been described 
with reference to Rg. 48. When the photographic oper- 
ation up to the writing of the image data is completed, 
the time of photography associated with the image is so 
stored in the memory 3052 (Step S3218). 
[0517] Then, while the count value of the sound 
recorcfing timer T Is being cumulatively displayed, a 
sound signal from tiie microphone 3090 Is taken out and 
the obtained sound data is written into the Image- ss 
sound memory 3024 through tiie A/D converter 3092 
and the memory controlling circuit 3020 (Step S3219). Iff 
the sound recording timer T reaches a predetermined 



value or is forcedly stopped, tiie writing of ttie sound 
data is brought to an end (Steps S3220, S3221 and 
S3224). If photography in ttie continuous-shooting 
mode is to be continued during recording (Step S3222), 
tiie process proceeds to Step S3223. If it is determined 
in Step S3223 ttiat ttiere Is a recordable area in the 
image -sound memory 3024, tfie process returns to 
Step S3212 and a similar operation is repeated. If it is 
determined In step S3223 ttiat there is no recordable 
area in tiie image - sound memory 3024. tiie writing of 
tiie sound data, i.e.. the sound recording, is stopped 
and the sound recording time is stored In the internal 
memory or the memory 3052 (Step S3224>. 
[0518] The stopping of tiie sound recording is per- 
formed by turning off the release switch 3064 in ttie 
case of a mode in which sound recording is performed 
during ttie ON Intenml of the release switch 3064. In ttie 
case of anotiier mode In which, even if the release 
switch 3064 is turned off. sound recording is continued 
until a desired time elapses, the stopping of the sound 
recording is performed, as by operating ttie sound mode 
switch 3076 or tiie sound start switch 3078. 
[051 9] After tiie sound recording has been stopped, if 
ttie recording medium 31 (K) is provided with a mechan- 
ical driving mechanism, as in tfie case of a hard disk 
unit or the like, ttie system controlling circuit 3050 starts 
up the hard disk unit or the like prior to initiation of a 
recording on the recording medium 3100 and cancels 
the inhibition of access acconpanled by a head move- 
ment If the sound recording comes to an end, the inhi- 
bition of photography to be executed by tiie release 
switch 3064 is cancelled. 

[0520] The image data and ttie time of photography 
associated with the image data are respectively read 
from tiie image -sound memory 3024 and the memory 
3052 under the control of the memory controlling circuit 
3020. The image data is recorded in file form in tiie 
information data area 3104 of the recording medium 
3100, while management Information about the image 
data, such as the time of photography and tiie time of 
image-file creation, is recorded In the management data 
area 3102, tfirough the interfece 3026, tiie connector 
3030, the connector 3108 and the Interface 3106 (Step 
S3225). The image recording operation of Step S3019 
is repeated by the amount of the Image data stored in 
tiie image -sound memory 3024 (Steps S3226 to 
S3225). 

[0521] When the image recording on ttie recording 
medium 3100 Is completed, ttie recording of ttie sound 
data is perfonned (Step S3227) and ttie process returns 
to Step S3202. The recording of the sound data Is per- 
formed in the following manner. The sound data is read 
from the Image - sound memory 3024 under tiie conti-ol 
of the memory controlling circuit 3020. and the sound 
data and the time period of sound recording are 
recorded in file form in tiie information data area 3104 of 
ttie recording medium 3100 through ttie Interface 3026. 
ttie connector 3030. the connector 3108 and the inter- 
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face 3106 while management Information about the 
sound data, such as the time of the sound recording and 
the time of sound-file creation, is recorded in the man- 
agement data area 3102. Thus, image data indicative of 
a plurality of continuous images are recorded in combi- 5 
nation with the associated sounds. 
[0522] Rgs. 62 and 63 are flowcharts showing in com- 
bination the details of the reproducing operation exe- 
cuted in Step S3210 of Fig^ 59. If an image to be 
reproduced is selected by setting an input button (not 10 
shown) or an input dial (not shown) or by external com- 
munication (Step S3241), the system controlling circuit 
3050 reads out the necessary management information 
containing the time of photography by performing 
retrieval from the management data area 3102 of the 75 
recording medium 3100. On the basis of the read nec- 
essary management information, the corresponding 
image data is read from the information data area 3104, 
and is written into the image 'sound memory 3024 
through the interfece 3106. the connector 3108. the 20 
connector 3030. the interface 3026 and the memory 
controlling circuit 3020. At this time, the read necessary 
management information containing the time of photog- 
raphy is stored in the memory 3052. Then, the image 
data is read from the Image 'sound memory 3024 2S 
through the memory controlling circuit 3020. and the 
read image data is subjected to D/A conversion in the 
D/A converter 3036. The analog image data is visually 
displayed on the image display device 3038 (Step 
83242). At this time, if necessary, tiie image data is so 
expanded by the compressing • expanding circuit 3022. 
If it is necessary to compress the image data to a signal 
suitable for display on the image display device 3038. as 
by reducing the number of pixels, the image data is 
compressed by the compressing * expanding drcuit 35 
3022. 

[0523] Then, retrieval is performed from the manage- 
ment data area 3102 of the recording medium 3100 to 
retrieve assodated sound data to be combined with the 
selected image as well as a plurality of photographic 40 
images which are continuously recorded together with 
the selected image (Step S3243). The retrieval of tiie 
associated sound and the plurality of images is per- 
formed by comparing the time of photography of the 
selected image stored In the memory 3052 with the time 45 
of recording of the sound, which Is read from the record- 
ing medium 3100. Such a retrieval operation will be 
described later in detail. The result of the retrieval 
(retrieved combination information or the at^sence of 
sound data to be combined) is displayed on the display so 
device 3054 and on the image display device 3038 
(Step S3244). 

[0524] Then. If sound data associated with tiie 
selected image is present (Step S3245) and if the sound 
start switch 3078 is tumed on (Step S3246). reproduc- ss 
tion of the associated sound data is started (Step 
S3247). The reproduction of the associated sound data 
is performed in the following manner. The management 



information is read out by performing retrieval from the 
managemerrt data area 3102 of the recording medium 
3100. and the corresponding sound data (sound data 
associated with the plurality of photographic images 
continuously recorded together witii tiie selected 
image) is read from tiie Information data area 3104 on 
the basis of the management information and is written 
into the image • sound memory 3024 tiirough the inter- 
face 3106. the connector 3108. tiie connector 3030. the 
interface 3026 and flie memory controlling circuit 3020. 
Then, the sound data Is read from the image - sound 
memory 3024 through the memory controlling circuit 
3020 and the read sound data is subjected to D/A con- 
version in the D/A converter 3094. and the audio output 
device 3096 produces an audio output. At tiiis time, if 
necessary, the sound data is expanded by the com- 
pressing • expanding circuit 3022. 
[0525] If the sound recording is forcedly stopped (Step 
S3249) or if all the sound data associated with the 
selected image are outputted (Step 83250). the repro- 
duction and outputting of sound data Is brought to an 
end (Step S3251). 

[0526] Then, if the next image is selected (Step 
S3252). the process returns to Step S3241. and similar 
processing is repeated in connection with the selected 
inriaga If the next image is not selected and if the main 
mode switch 3074 is not switched and the reproducing 
mode has not been turned off (Step S3253), the proc- 
ess returns to Step 83245 and the reproduction and 
outputting of sound data associated with tiie selected 
image as well as sound data associated with the plural- 
ity of photographic images recorded continuously 
together with the selected image is repeated. If the main 
mode switch 3074 is switched and the reproducing 
mode is turned off (Step S3253). the process returns to 
the main routine and tiie reproducing operation is thus 
brought to an end. 

[0527] Figs. 64 and 65 are flowcharts showing in com- 
bination the details of the transmission operation exe- 
cuted in Step S3211 of Fig. 59. If an image to be 
transmitted is selected by setting an input txitton (not 
shown) or an Input dial (not shown) or t>y external com- 
munication (Step 83261), tiie system controlling circuit 
3050 reads out the necessary management Information 
containing the time of photography by performing 
retrieval from the management data area 3102 of the 
recording medium 3100. On the basis of the read nec- 
essary management information, the corresponding 
image data is read from the Information data area 3104. 
and is written into the image -sound memory 3024 
through the interiace 3106. the connector 3108, the 
connector 3030, the interface 3026 arxl the memory 
controlling circuit 3020. At this time, the read necessary 
management infomiation containing the time of photog- 
raphy is written Into the memory 3052. Then, the image 
data is read from the image -sound memory 3024 
through the memory controlling circuit 3020, and the 
read Image data is subjected to D/A conversion in the 
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D/A converter 3036. The analog image data is visually 
displayed on the Image display device 3038 (Step 
S3262). At this time, if necessary, the image data is 
expanded by the compressing • expanding circuit 3022. 
If it is necessary to compress the image data to a signal 
suitable for display on the image display device 3038. as 
by reducing the number of pixels, the image data is 
compressed by the compressing • expanding drcurt 
3022. 

[0528] Then, retrieval is performed from the manage- 
ment data area 3102 of the recording medium 3100 to 
retrieve associated sound data to be combined with the 
selected Image as well as a plurality of photographic 
Images which are continuously recorded together with 
the selected image (Step S3263). The retrieval of the 
associated sound and the plurality of Images is per- 
formed by comparing the time of photography of the 
selected image stored in the memory 3052 with the time 
of recording of the sound, which is read from the record- 
ing medium 3100. Such a retrieval operation will be 
desaibed later in detail. The result of the retrieval 
(retrieved combination information or the absence of 
sound data to be combined) is displayed on the display 
device 3054 and on the image display device 3038 
(Step S3284). 

[0529] Then, if sound data associated with the 
selected Image is present (Step S3265>, a combination 
of the selected image data and the plurality of photo- 
graphic images recorded continuously together with the 
selected image and the associated sound data is set on 
the table off a file to be transmitted, which file is prepared 
in the memory 3052 (Step S3266). H sound data asso- 
ciated with the selected image Is absent, only the 
selected image data is set on the table of the file to be 
transmitted, which file is prepared in the memory 3052 
(Step S3267). 

[0530] Then, if a transmission start switch (not shown) 
is tumed on (Step S3268), connection with a line is 
established and transmission of the file contents set on 
the table is started (Step 83269). The transmission of 
an image file and a sound file is performed in the follow- 
ing manner. TTie necessary management Information is 
read out by performing retrieval from the management 
data area 3102 of the recording medium 3100, and the 
corresponding image data and sound data are read 
from the information data area 3104 on the basis of the 
management information and are written into the 
image* sound memory 3024 through the connector 
3030. the interface 3026 and the ntemory controlling cir- 
cuit 3020. "men. the image data and the sound data are 
read from the image • sound memory 3024 through the 
memory controlling circuit 3020 and the read image 
data and sound data are transmitted to an external 
device (not shown), such as a personal computer or a 
printer, through the interface 3026, the modem 3028. i 
the connector 3034 and a cable (not shown) (Step 
S3270). At this time, if necessary, the image data and 
the sound data are expanded by the conrpressing • ex- 



panding drcuit 3022 before transmission. 
[0531 J If an error occurs during the transmission (Step 
S3271). each of the display device 3054 and the image 
display device 3038 is made to provide a warning dis- 
s play (Step S3272). The processing of stopping the 
transn^ssion is performed (Step S3274), and the con- 
nection with the line is cancelled to bring the transmis- 
sion to an end (Step S3276). 

[0532] If the transmission is forcedly stopped (Step 
10 S3273) or if all the desired data are transmitted (Step 
S3275), the connectfon with the line is cancelled to 
bring the transmission to an end (Step S3276). 
[0533] Then, if the next image is selected (Step 
S3277). the process returns to Step S3261. and similar 
IS processing is repeated in connection with the selected 
image. If the next image is not selected and if the main 
mode switch 3074 is not switched and the transmission 
mode has not been turned off (Step S3278). the proc- 
ess returns to Step S3268 and the transmission of the 
20 image data and the sound data is repeated. If the main 
mode switch 3074 is switched and the transirtssion 
mode is turned off (Step S3278), the process returns to 
the main routine and the transmission operation is thus 
brought to an end Thi©, image data indicative of the 
25 plurality of Images can be transmitted in combination 
with the associated sound data. 
[0534] Figs. 66 to 67 are flowcharts showing in com- 
bination one operational example, proper to tiie elev- 
enth embodiment, of the associated-sound retrieving 
30 operation executed in Step S3243 of Fig. 62 and in Step 
S3263 of Fig. 64, The system controlling circuit 3050 
first reads management data, such as file name, file- 
creation time and file attribute, about a selected image 
file from the management data area 3102 of the record- 
as ing medium 3100. and stores the read management 
data in tiie internal register or the memory 3052 (Step 

53281) . This storing operation is performed in the fol- 
lowing manner. The necessary data is read from the 
management data area 3102 or the information data 

^ area 3104 and Is written into the image • sound memory 
3024 through the interface 3106, the connector 3108. 
the connector 3030. ttie interface 3026 and the memory 
controlling drcuit 3020. After that, the written data is 
stored In the internal register of the system controlling 
4S drcuit 3050 or tiie memory 3052 through the memory 
controlling circuit 3020. 

[0535] Then, all the management data are sequen- 
tially read from tiie management data area 3102 (Step 

53282) . and if tiie read data is a sound file (Step 

53283) , the time of the creation of the sound file is read 
(Step S3284). If ttie time of the creation of tiie sound file 
is earlier than tf^e time of the creatfon of the image file 
(Step S3285). the sound file Is classified as a before- 
sound file indicative of a sound file recorded before the 

^ selected image file (Step S3286). if the time of the cre- 
ation of tfie read sound file is later than the time of the 
creation of tiie image file (Step S3285). the sound file Is 
dassif led as an after-sound file indicative of a sound file 



66 



131 



EP0 951 173 A2 



132 



recorded after the selected image file (Step S3287). 
[0536] Then, the time difference in file creation 
between the sound file and the Image file stored in the 
internal register or the memory 3052 is computed (Step 
83288). If the read data is not a sound file (Step s 
S3283).the process proceeds to Step S3292 which will 
be described later. 

[0537] Then, if the time difference in file creation for 
each of the before- and after-sound files has not yet 
been stored (Step S3289). the time difference in file cre- 
ation associated with the selected image file is stored in 
the internal register or the memory 3052 (Step S3291). 
If the time difference in file creation has been stored 
(Step S3289), the presently stored time difference in file 
creation and the presently conrputed time difference in 
file creation are compared with each other. If the pres- 
ently conputed time difference in file creation is small 
compared to the presently stored time difference in file 
creation (Step 83290). the presently computed time dif- 
ference in file creation and the associated sound file are 
stored in the intemal register or the memory 3052 (Step 
S3291). H the presently computed time difference in file 
creation is large conpared to the presently stored time 
difference in file creation (Step 83290), the process 
skips Step S3291 and proceeds to Step 83292. In other 
words, the file name and the time difference in file crea- 
tion of a sound file which shows the smallest time differ- 
ence in file creation witfi respect to the selected image 
file are stored. 

[0538] If management data which has not yet been 
read from tiie management data area 3102 (particularly, 
a sound file) is present (Step 83292). the process 
retums to Step 83282 and reading of the management 
data is continued and similar processing is performed 
on the read sound file. 

[0539] If tiie stored data indicative of tiie time differ- 
ence in file creation is absent (Step 83293), for exam- 
ple, if no sound file is present in the nnanagement data 
area 3102, each of the display device 3054 and tiie 
image display device 3038 is made to provide a warning 
display (Step 83300). Hie process returns to tiie main 
routine and tiie associated-sound retrieving operation is 
thus thought to an end. 

[0540] If the stored data indicative of the time differ- 
ence in file creation is present (Step 83293). sound files 
which are recorded before and after the selected image 
file and which are temporally closest to ttie selected 
image file are determined (Step 83294). Then, an 
image file recorded at an intermediate time between tiie 
times of creation of the two sound files recorded before 
and after the selected image fne is determined. More 
specifically, an image file is read from the information 
data area 3104 by sequentially reading the manage- 
ment data from the management data area 3102 (Step 
83295), and if an image file is detected which is 
recorded after the time of creation of a sound file within 
the before-sound file (Step 83296)and before the time 
of aeation of a sound file within the after-sound file 



(Step S3297), it is determined whether the combination 
of this image file and the sound file within the after- 
sound file is inappropriate, on tiie k)asis of the value of 
tiie time difference in file creation regarding the sound 
f De witiiin tiie after-sound file (Step 83298). The combi- 
nation inappropriateness determining operation will be 
described later. If it Is determined that such combination 
is inappropriate, each of the display device 3054 and 
tiie image display de^^ice 3038 is made to provide a 
warning display (Step 83300). The process returns to 
tiie main routine and the associated-sound retrieving 
operation is thus brought to an end. On the other hand, 
if it is determined that such combination is appropriate, 
ttie file name of the aforesaid detected image file is 
stored (Step 83301). Then, if an image file which has 
not yet been read from tiie information data area 3104 
remains (Step 83302), tiie process returns to Step 
83295 and similar processing is repeated. In the above- 
described manner, from among a plurality of image files 
recorded at intermediate times between the times of 
creation of the two determined sound files before and 
after the selected image file. Image files which are 
appropriately combined with a sound file within the 
after-sound file are sequentially stored. 
[0541] If the retrieval of the image files is conpleted 
(Step 83302), the process makes a decision to select 
tiie comkxnation of the plurality of image files, which 
have been stored as image files which can be appropri- 
ately combined with the sound file within tiie after-soung 
file, and the sound file witiiin the after-sound file (Step 
83303). The process retums to the main routine and tiie 
associated-sound retrieving operation is thus brought to 
an end. 

[0542] Fig. 68 is a f towchart showing in detail the com- 
bination inappropriateness determining operation exe- 
cuted in Step 83298 of Fig. 67. The system controlling 
drcurt 3050 first reads the file name and the time cfiffer- 
ence in file creation of tiie sound file stored in the inter- 
nal register or the memory 3052, on the basis of the 
value of the time difference in file creation (Step 8331 1), 
and obtains the recording time period of the sound file 
(Step S3312). 

[0543] Then, if ttie time period of the time difference in 
fOe creation between the sound file and the image file is 
greater than the time period obtained by adding a pre- 
determined value to the recording time period of the 
sound file (Step 83313),i.a. if it cannot be determined 
tiiat photography and sound recording were executed at 
ttie same time and the recording of ttie sound file was 
performed sut>sequentiy to the recording of the image 
f9e, it is determined tiiat the present combination is 
inappropriate, and an en'or flag is set (Step 8331 4). The 
process returns to the main routine and the combination 
inappropriateness determining operation is thus 
brought to an end. 

[0544] On the other hand, if tiie time period of the time 
difference in file creation k)etween the sound file and the 
Image file is less than tiie time period olTtained by add- 
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ing the predetermined value to the recording time 
period of the sound file (Step S3313). i.e., if It is deter- 
mined that photography and sound recording were exe- 
cuted at the same time and the recording of the sound 
file was performed subsequently to the recording of the 5 
image file. It is determined that the present combination 
is appropriate, and the process returns to the main rou- 
tine without setting the eror flag. The combination inap- 
proprlateness determining operation is thus brought to 
an end. 10 
[0545] An electronic still camera to which a recording 
and reproduction device according to a twelfth embodi- 
ment is applied will be descrit>ed below. Since the 
arrangement of the electronic still camera is utterly iden- 
tical to that of the eleventh embodiment shown In Rg. is 
43, description therof is omitted, and only an operation 
proper to the electronic still camera will be described 
below. 

[0546] In the operation of the twelftii embodiment, the 
operation shown in Figs. 69 and 70 is substituted for the 20 
operation, shown in Figs. 60 and 61, of the eleventh 
embodiment. Since recording in the recording medium 
3100 Is performed while sound recording is being per- 
formed, the twelfth errt>odiment can be usefully applied 
to the recording medium 3100 does not have a mechan- 25 
leal driving mechanism, as in the case of a memory 
card. 

[0547] Essential operations proper to the twelfth 
embodiment will be described below with reference to 
only Figs. 69 arxi 70. The other operations are utterly 30 
identical to tiiose which have been described in connec- 
tion with the eleventh embodiment. 
[0548] In Step 83321. it is determined whether the 
distance • light measuring switch 3062 has been turned 
on. If the distance • light measuring switch 3062 has not 3S 
been turned on, the process returns to Step S3202. If 
the distance * light measuring switch 3062 has been 
turned on, the distance measuring circuit 3044 and the 
light measuring circuit 3046 are made to perform dis- 
tance measurement and light measurement, respec- 40 
tively. Then, the photographic lens 301 0 is focused on a 
subject by the lens driving circuit 3042 and a shutter 
time is determined (Step S3322). The distance • light 
measuring operation has previously been described in 
detail with reference to Rg. 47. The distance • light 45 
measuring operation is repeated until tine release switch 
3064 is turned on after the distance • light measuring 
switch 3062 is turned on (Steps S3321 to S3323). If the 
release switch 3064 is tumed on (Step S3323) and if no 
reoorcRng has yet been started (Step S3324), the sound so 
recording timer T is initialized to "0" and sound record- 
ing Is tiien started (Step S3325}. Simultaneously, pho- 
tography is executed and tiie obtained image data Is 
written into the image -sound memory 3024 (Step 
S3226). If the recording medium 31 00 is provided with a ss 
mechanical driving mechanism, as in the case of a hard 
disk unit or tiie like, tiie system controlling circuit 3050 
stops the rotation of the hard disk unit or the like prior to 



initiation of the sound recording and inhibits any access 
accompanied by a head travel, thereby preventing 
recording of a mechanical noise due to an operation of 
the hard disk unit or tiie like. The detail of the photo- 
graphic operation has previously been described with 
reference to Fig. 47. When the photographic operation 
up to the writing of the image data is completed, tiie 
time of photography assodated witti the image is stored 
In tiie memory 3052 (Step S3327). 
[0549] TTien. while tiie count value of the sound 
recording timer T is being cumulatively displayed, a 
sound signal from the microphone 3090 is tal^ out and 
the obtained sound data is written into the image- 
sound menrory 3024 tfirough the A/D converter 3092 
and the memory controlling circuit 3020 (Step S3328). If 
the sound recording timer T reaches a predetermined 
value or is forcedly stopped, the writing of the sound 
data, i.e., sound recording, is brought to an end (Steps 
S3229, S3330 and S3334). If the sound recording is 
stopped, the recording time period is stored in the inter- 
nal register and the memory 3052. The stopping of tiie 
sound recording is performed by turning off the release 
switch 3064 in the case of the mode in which sound 
recording is performed during the ON interval of tiie 
release switch 3064. In tiie case of the mode in which, 
even if the release switch 3064 is turned off, sound 
recording is continued until the desired time elapses, 
tiie stopping of the sound recording is peribrmed, as by 
operating tiie sound mode switch 3076 or tiie sound 
start switch 3078. 

[0550] If photography In the continuous-shooting 
mode Is to be continued during recording (Step S3331), 
the process proceeds to Step S3332. If it is deternvned 
in Step S3332 tiiat tiiere is a recordat»le area in tiie 
image •sound merTx>ry 3024, the process returns to 
Step S3321 and similar processing is performed on 
each photographic image. If it is determined in Step 
S3332 that tiiere is no recordable area in the Image * 
sound memory 3024, image data and the time of pho- 
tography associated wrtii tiie image data are 
respectively read from the image * sound memory 3024 
and the memory 3052 under tiie control of the memory 
controlling circuit 3020. The image data and manage- 
ment information about the image data, such as the 
time of photography and tiie time of image-file creation, 
are recorded in tiie information data area 3104 of tiie 
recording medium 3100 and in the management data 
area 3102. respectively, tiirough the internee 3026, tiie 
connector 3030, tiie connector 3108 and tiie interface 
3106 (Step S3333). The process returns to Step S3321 , 
and similar processing is repeated. 
[0551] After the sound recording has been stopped In 
Step S3334, It is determined whether all the image data 
in the image * sound memory 3024 have been recorded 
in the recording medium 3100 (Step 6333^. If all tiie 
image data in the image • sound memory 3024 have not 
been recorded, the image data and the time of photog- 
raphy associated with the image data are respectively 
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read from the image •sound memory 3024 and the 
memory 3052 under the control of the memory control- 
ling circuit 3020. The Image data are recorded in file 
form In the information data area 3104 of the recording 
medium 3100 through the interface 3026, the connector 
3030. the connector 3108 and the interface 3106 while 
the time of photography management information 
about the image data, and the like, are recorded in the 
management data area 3102 (Step S3336). Thus, the 
image recording operation of Step S3336 is repeated Ijy 
the amount of the image data stored in the image • 
sound memory 3024 (Steps S3337). 
[0552] When the image recording on the recording 
medium 3100 is completed, the recording of the sound 
data is performed (Step S3338) and the process returns 
to Step S3202 of Fig. 59. The recording of the sound 
data is performed in the followtng manner. The sound 
data is read from the image -sound memory 3024 
under the control of the memory controlling circuit 3020, 
and the sound data and the time period of sound 
recording are recorded in file form in the information 
data area 3104 of the recording medium 3100 through 
the Interface 3026. the connector 3030, the connector 
3108 and the interface 3106 while management infor- 
mation about the sound data, such as the time of the 
sound recording and the time of sound-file creation, is 
recorded in the management data area 3102. Thus, 
image data indicative of a plurality of continuous images 
are recorded in combination with the assodated 
sounds. 

[0553] Although the tenth to twelfth embodiments 
have been described, the present invention is not lim- 
ited to these emtxxliments. For example, if there is a 
control file in which relation information indicative of the 
relation between an image file and a sound file is 
described, the above-described processing may be 
executed in accordance with the description of the con- 
trol file. Only if there is no control file, as in the above- 
described embodiments, whether a combination of an 
Image file and a sound file is appropriate may be deter- 
mined on the basis of the time of file creation to deter- 
mine the combination of the image file and the sound 
file so that processing such as reproduction or transmis- 
sion can be performed. 

[0554] The present invention is applicable to not only 
a camera but also various other kinds of apparatus to 
which the aforesaid recording medium is attachable, 
such as a recording and reproducing apparatus, a 
reproducing apparatus, a transmission apparatus, a 
computer, a portable telephone set or an apparatus 
consisting of an arbitrary combination of them. The line 
used for transmission may be selected from a telephone 
line, an ISBN, a wireless line, a LAN, a WAN, an analog 
line, a digital and a line consisting of an arbitrary combi- 
nation of them. 

[0555] Although the recording medium has been 
desalbed as a recording medium which is separate 
from and connectable to the body of the recording appa- 



ratus, the recording medium may be fixed to (built in) the 
body of the recording apparatus. 
[0556] The present invention is also applicable to an 
arrangement in which two or more recording media are 

5 connectable to the body of the recording apparatus. 
Further, the present invention is applicable to an 
arrangement in which one or more recording media are 
fixed to the body of the recording apparatus and one or 
more recording media are arbitrarily corviectable to the 

10 body of the recording apparatus. 

[0557] The recording medium is not limited to a hard 
disk unit or a memory card, arxi may be composed of a 
micro DAT, an optomagneto disk unit, an optical disk 
unit and the like. The recording medium may also be a 

IS composite recording medium in which a memory card 
and a hard disk unit are integrally assembled. The com- 
posite recording medium may also removably include a 
memory card part so that the memory card part can be 
arbitrarily connected to or separated from the body of 

20 the composite recording medium. Otherwise, the com- 
posite recording medium may also removably include a 
hard disk unit so that the hard disk unit can be arbitrarily 
connected to or separated from the body of the compos- 
ite recording medium. Of course, the composite record- 

25 ing medium may be composed of two or wore kinds of 
recording media selected from among the hard disk 
unit, the memory card, the micro DAT. the optomagneto 
disk unit, the optical disk unit and the like. 
[0558] As is apparatus from the above detailed 

30 descriptton, in accordance with the recording and repro- 
duction processing apparatus according to the present 
embodiments, whether a combination of image data 
and sound data is appropriate is determined on the 
basis of the time of file creation (the time of data record- 

35 ing) to determine the combination of the image data and 
the sound data so that processing such as reproduction 
or transmission is performed. Accordingly, even if there 
is no information indicative of the correspondence 
between the inr^ge data and the sound data, the image 

40 data can be optimumly comt>ined with the sound data to 
execute reproduction or transmission. 
[0559] An infbrmation signal processing apparatus 
according to the present invention is arranged to 
receive, as an input an information signal to temporarily 

45 store therein the input information signal arxi to tempo- 
rarily store therein management infbrmation prepared 
during a recording of the infbrmation signal in the 
recording medium, thereby recording the temporanty 
stored infbrmation signal and management information 

so in the recording medium. Accordingly, it is possit)le to 
record an infonnation signal havirrg a large amount of 
information in the recording medium without lowering a 
recofding speed and it is also possible to easily reduce 
the size, weight and cost of the apparatus. 

ss 

Claims 

1. An infbrmation signal processing apparatus 
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arranged to record an information signal in a 
recording medium, comprising: 

(A) recording means for recording the infomia- 
tion signal in the recording medium; s 

(B) temporarily storing means for receiving, as 
an Input, an information signal and temporarily 
storing the input information signal; and 

(C) controlling means for executing setting as 

to whether to store, in said temporarily storing io 
means, management information prepared 
during a recording of the information signal in 
the recording medium, according to a state of 
storage of the information signal stored in said 5. 
temporarily storing means. is 



ing to daim 5, further comprising: 

(A) counting means for counting the order of 
recording of the information signal in the 
recording medium; and 

(B) storing means for temporarily storing the 
management information corresponding to the 
order of recording of the Information signal In 
the recording medium, each time the order of 
recording of the information signal in the 
recording medium, which order is counted t>y 
said counting means, is reached. 

An information signal processing apparatus accord- 
ing to claim 6, further comprising: 



An information signal processing apparatus 
an-anged to record an information signal in a 
recording medium, comprising: 

20 

(A) recording means for recording the infbrma- 
ton signal in the recording medium; 

(B) temporarily storing means for receiving, as 
an input, an information signal and temporarily 
storing the Input information signal; and 25 

(C) controlling means for executing setting as 

to whether to store, in a portion of a storing 6- 
area of said temporarily storing means, man- 
agement information prepared during a record- 
ing of the information signal in the recording so 
medium, according to a state of storage of the 
information signal stored in said tenporarily 
storing means, storing the management infor- 
mation in the set storing area of said temporar- 
ily storing means, and recording both the 3S 
Information signal and the management infor- 
mation stored in said 

temporarily storing means in the recording medium. 

40 

An information signal processing apparatus 
an^anged to record an information signal in a 
recording medium, comprising: 

(A) management information adding means for 45 
receiving, as an input, an information signal 
and adding management information oon^e- 
sponding to an order of recording of the infor- 
mation signal in the recording medium to tiie 
information signal during a recording of the so 
input informatfon signal in the recording 
medium; and 7. 

(B) recording means for recording In the 
recording medium the information signal to 
which the management information is added by ss 
said management information adding means. 

An information signal processing apparatus accord- 



(A) power supplying means for supplying elec- 
tric power required for operating said informa- 
tion signal processing apparatus; and 

(B) controlling means for updating, if supply of 
the electric power by said power supplying 
means is interrupted, the management infor- 
mation stored in said storing means and corre- 
sponding to the order of recording of the 
information signal in the recording medium. 

An information signal processing apparatus 
arranged to record an information signal in a 
recording medium, comprising: 

(A) temporarily storing means for receiving, as 
an input, an information signal and tenporarily 
storing the input information signal; 

(B) display means for displaying a state of a 
recording capacity of the Informatfon signal in 
said temporarily storing means; 

(C) recording means for reading the Informa- 
tion signal temporarily stored in said temporar- 
ily storing means and recording the read 
intonnation signal in the recording medium; 
arxJ 

(D) controlling means for controlling said tem- 
porarily storing means and said recording 
means so that ttie information signal temporar- 
ily stored in said temporarily storing means is 
recorded in tiie recording medium by said 
recording means and for causing said display 
means to display tiie state of the recording 
capacity of tiie information signal In said tem- 
porarily storing means. 

An information signal processing apparatus 
arranged to record an information signal in a 
recording medium, comprising: 

(A) image pickup means for picking up an 
image off a subject and generating an Image 
signal indicate of the picked-up image of the 
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subject; 

(B) state-of-image-pickup-operation controlling 
means for controlling a state of an image-of- 
subject pickup operation which is executed in 
said image pickup means ; s 

(C) temporarily storing means for receiving, as 
an input, an image signal generated by said 
image pickup means and temporarily storing 
the input image signal; 

(D) display means for selectively displaying the io 
state of the image-of-subject pickup operation 

in said image pickup means which state is con- 
trolled by said state-of-image-pickup-operation 
controlling means or a state of a recording 
capacity of the infonnation sigr^l in said tem- 75 
porarily storing means; 

(E) recording means for reading the informa- 
tion signal temporarily stored in said temporar- 
ily storing means and recording the read 
information signal in the recording medium; 20 
and 

(F) controlling means lor controlling said tem- 
porarily storing means and said recording 
means so that the information signal temporar- 
ily stored in said temporarily storing means is 25 
recorded in the recording medium by said 
recording means and for causing said display 
means to selectively display the state of the 
image-of-subject pickup operation in said 
image pickup means or the state of the record- 30 
ing capacity of the information signal in said 
temporarily storing means. 



the state of the image-of-subject pickup operation 
in said image pickup means which state is control- 
led by said state-of-image-pickup-operation control- 
ling means and. if the recording capacity in said 
temporarily storing means reaches the predeter- 
nfvned amount, the state of the recording capacity 
of the information signal in said temporarily storing 
means. 

1 0. An information signal processing apparatus accord- 
ing to claim 11. wherein said controlling means 
includes first operation instructing means for 
instructing the state-of-image-pickup-operation 
controlling means to start the image-of-subject 
pickup operation and second operation instructing 
means for instructing the temporarily storing means 
to start its storing operation, said controlling being 
arranged to cause said display means to display tiie 
state of ttie image-of-subject pickup operation in 
said image pickup means, in response to an 
instruction to start the image-of-subject pickup 
operatfon which is Inputted by the first operation 
instructing means, as well as to cause said display 
means to display the state of the recording capacity 
of the information signal in said temporarily storing 
means, in response to an instruction to start the 
storing operatfon which is inputted by tiie second 
operation instructing meana 



8. An information signal processing apparatus accord- 
ing to claim 9. wherein said controlling means 3S 
includes first operation instructing means for 
instructing the state-of-image-pickup-operation 
controlling means to start the image-of-subject 
pickup operation and second operation instructing 
means for instructing the temporarily storing means 40 
to start its storing operation, said controlling being 
an^anged to cause said display means to display the 
state of the image-of-subject ptekup operation in 
said image pickup means, in response to an 
instruction to start the image-of-subject pickup 45 
operation which is inputted by the first operation 
instructing means, as well as to cause said display 
means to display the state of the recording capacity 
of tiie information signal in saki temporarily storing 
means, in response to an instruction to start the so 
storing operation which is inputted by the second 
operation instructing means. 



9. An information signal processing apparatus accord- 
ing to claim 9. wherein saki controlling means is ss 
arranged to cause saki display means to display, if 
the recording capacity in saki temporarily storing 
means does not reach a predetermined amount 
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